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i
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e
 

'?C
A

P2
 

R
K

&
Y

E
E

a 
m

s3
3

L
" 

w
it

c
h
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.
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 c
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R
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~

~
~

 
Co

lbm
& 

M
C

IC
P

O
C

P
IIU

E
tL

 
IT

. 
L

O
U

IS
, 

U
IS

S
J

U
II

 
l

i
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 C
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o

m
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 p
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w
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h
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 c
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d
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 c
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 b
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 c
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 c
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 c
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 c
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c
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 c
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c
o
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d
a
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L
D
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 p
o
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r 
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p
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o

 r
ec
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re
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b
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u
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u
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th

e 
an
om
al
y.
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 p

la
ce

d
 i
n 

w
s

ip
c

n
ts

 f
o

r 
R

cd
r 
{l.
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 c
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at
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m
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 c
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ra
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 d
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 c
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b
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 d
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u
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u
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b
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a
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o
~
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 c
an

 
bc
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 c
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h
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p
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A
B
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F
A
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R
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 C
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T
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o
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e 

o
u
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u

t 
to

 t
h

e
 

X
m

tr 
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n 
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d
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e
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a
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th

e
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a
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 p
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y
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h
e
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 d
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m

de
. 

F
A

IL
U

R
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T
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f
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ss
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R
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C
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v
o
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u
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u
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o
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e 
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X
m
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) 
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a
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B
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a
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s
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h

c
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C
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o
n

it
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n
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a)
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in
g 

R
cd
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0 
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e
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p

 1
 

R
cd
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t
h
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 "E
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 1
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" 
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g

h
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 d
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n

o
t 
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m
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O

N
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 c
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w
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D
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"
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h
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b
) 
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n
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 f
il
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b
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W
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g
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ne
d 

p
h

m
es
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C
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ch
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k
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 c

o
n
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 d
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3
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l 
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u
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b
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. 
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d 
c
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c

u
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 c
o

n
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m
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T

h
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s
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u
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ie

n
t 
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r 

o
b
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ip
m
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g

 p
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n
n
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o
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a
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d
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b
 c
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 t
h
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d

u
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n
g
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d 

p
h

m
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f 
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~
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n
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) 
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ew
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m
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f 
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R
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 b
y 
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un
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O

nl
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e
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M 

X
m
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a
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v
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 n

o
t 
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b
) 

(1
) 

Q
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m
d 

re
q

u
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h
a

t 
th

e 
w

 c
r 

na
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al
ly
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n
fi

g
u
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: 

T
ap

e 
R
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d
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T

h
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a 
h
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r 
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v
o
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e 

o
u
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u
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T 
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R

I 
b)
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A
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U

R
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C

A
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a
) 

E
/A

 

a
)

 '
8
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r 
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 d
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) 

R
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th
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O
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y 
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c 
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X
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r 
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v
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b
) 

G
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.d
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eq
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t 
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 c
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w
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a
l~

 
c
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n
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R

cr
lr
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s 
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o
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R
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d
a
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u
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u
t 
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h
e 

X
m
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a
) 

(1
) 

W
~

en
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e
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g
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m
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eq

u
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g
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rd
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#
1
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p
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T
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e 
b
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o

n
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h
n
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o
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n
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~
5
0
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d
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o 
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p
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m
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W
he

n 
th

e 
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 d

u
q

 R
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#
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o

n
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h

e
 

c
a
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ie

r 
w
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e 
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M
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m
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b

) 
C
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m

d
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u
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h

a
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 c
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1 
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n
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u
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h
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h
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e.
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n
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h
e

 
ba
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 c
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m
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d 
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g
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o 
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il
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in
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 m
e

d
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n
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b
) 
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 c
o

n
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o 
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R
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 w
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l 
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 c
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m
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ff
ic
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o

b
ta

in
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g

 p
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 p
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R
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d
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 c
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re
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h
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 d
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 c
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 c
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R
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U
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G
ro

un
d 

re
q

u
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 t

h
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t 
th

e
 

cr
ew

 m
u
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 c
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r 
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 r
e
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o

~
it

ro
ll

c
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R
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rd
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h
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 l

o
a
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o

f 
C
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ck
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l 
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 R

cd
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c
a
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a
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d
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 r
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im
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- 
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3
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a
p

e
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m
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b
) 

(1
) 

G
ro

un
d 

re
q

u
e

st
s 

th
a

t 
th

e
 c

re
w

 m
u

a
l

l
 c

on
- 

fi
g

u
re

 t
h

e
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np
e 

R
cd

r 
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, 
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o 

R
n
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s 
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d
a

ta
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ig

n
u
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b
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ff

ic
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n
t 
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r 

o
b

ta
in

in
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. 
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e

to
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a
 t

h
e

 c
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p
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n
n
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e
c
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d
 d
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n

a
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e

c
te

d
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m
i
n

g
 -e
d 

p
h
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, 
gr

ou
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 r
eo

o
n

fi
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r
e

s
 t

h
e

 
R

cd
rs
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ti

li
z

e
 t

h
e 
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o 
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n
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g 

R
cd

re
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o
r 
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rd
in
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 c

u
n
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m
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O
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O
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R
O
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B
LE

 
F

A
IL

U
R

E
 C

A
U

SE
 

a
) 

P
ol

e 
C

 f
a

il
s

 
op

cn
 i

n
 

th
e

 
re

s
e

t 
p

o
si

ti
o

n
. 

b)
 

m
au

la
t*

 
fF

lm
 

on
 c

o
n

ta
ct

6
 d

ue
 

t
o

 c
o

n
ta

m
in

at
ia

 

a
)

 P
o

ls
 P
 f

a
il

s
 

op
en

 i
n 

th
e

 
la

tc
h

 p
~

po
ai

ti
m

. 

b
) 

m
au

la
t-

 
~

I
I

X
 

on
 c

o
n

ta
c

ts
 d

ue
 

to
 c

on
ta

m
in

a-
 

t i
o

n
. 

a
) 

P
ol

e 
A 

fa
il

s
 

op
en

 i
n
 t

h
e

 
re

se
t 

o
r 

L
at

ch
 

p
o

si
ti

o
n

. 

b
) 

In
su

la
ti

n
g
 f

il
n

 
on

 
c

o
n

ta
c

ts
 d

ue
 

to
 co
n--
 

t i
on

. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
O

) 
SY

ST
EM
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6)
 M

IS
SI

O
N

 

a
) 

T
he

re
 i

s
 a

 l
o

fi
o

 o
f 

th
e

 
C

ha
nn

el
 A

 (
d

n
ta

) 
in

p
u

t 
to

 
R

cd
r 
&

?
. 

b
) 

H
on

e.
 

C
ha

nn
el

 A
 i

n
p

u
t 

to
 

R
cd

r 
#2

 
cn
n 

be
 

rc
a

to
re

d
 b

y 
. 

th
e

 c
re

w
. 

DJ
X-

 
un

na
nn

ed
 

ph
an

es
, 

tv
o

 R
cd

ra
 a

re
 

e
rr

tr
ic

ie
n

t 
fo

r 
o

b
ts

ih
in

g
 

p
la

n
n

ed
 r

ec
o

rd
ed

 d
at

a.
 

a
) 

%
er

e 
is

 a
 l

o
se

 o
f 

th
e

 
Fs
Dt
 

R
un

aw
l 
co
rn
na
nd
 t

o
 R

cd
r 

#3
. 

b
) 

N
on

e,
 

~
s

u
m

in
g

 
th

e
re

 h
ss
 n

o
t 

be
en

 a
 f

a
il

u
re

 w
hi

ch
 p

re
ve

nt
r 

w
in

g
 t

h
e

 D
CS
 

to
 c

o
n

tr
o

l 
th

e
 

R
cd

r 
d

a
ta

 a
ss

i&
nm

en
ts

. 

a
) 

N
on

e 
- M

E
 w

e
 o

nl
y.

 
, 

b
) 

N
on

e. 

C
R

EW
 

01
 II

4D
IC

A
TI

O
M

 
b)

 A
C

TI
O

N
 

I 1 
a

) 
N

on
e. 

G
R

O
U

N
D

 
e)

 I
N

D
IC

A
TI

O
M

 
I I 

b)
 A

C
TI

O
N

 

a
) 

(1
) 

W
he

n 
R

cd
r 

Liz
 
is

 d
um
pe
d,
 

da
ta
 i

s
 n

o
t 

re
ce

iv
ed

 b
y 

th
e

 g
ro

un
d.

 
O

ll
y
 t

h
e

 T
 

Jn
rt
r 

c
a

rr
ie

r 
w

e
 ia

 
re

ce
iv

ed
. 

A
cd

r 
/{d

 
Ta
pe
 

h
ti

o
n

 b
n

it
a

r 
ch

o
n

n
cl

 
(
G
0
9
)
 in

d
ic

a
te

s 
th

e
re

 
is

 t
ap

e 
m

ot
io

n.
 

b
) 
(1

) 
C

t-o
un

d 
re

p
u

cs
ts

 t
h
a
t 

th
' 

cr
ev

 m
cn

ua
ll

y 
co

n
fi

g
u

re
 

th
c

 R
u

b
 d
a
t
a
 a

ss
ig

n
- 

m
en

ts
. 

T
h

is
 r

c
st

a
re

s 
C

ha
nn

el
 A

 i
n

p
u

t 
to

 
R

cd
r 

@
. 

(2
) 

W
in

g
 u

nr
ra

nn
ed

 p
w

e
a

, 
gr

ou
nd

 r
ec

o
n

fi
g

u
re

s 
th

e
 

R
cd

re
 t
o 

u
ti

li
z

e
 R

cd
rs

 
1
 d
 
3 

fo
r 

re
co

rd
- 

da
ta
. 

a
) 

A
ft

er
 g

ro
u

n
d

 
hb
l)
 r

am
m

ed
 

th
e

 h
u

t
 Fo
& 

cc
un

ra
nd

 
an
d 

bc
gi

na
 t

o
 d
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p 

R
cd

r 
63

, 
gr

ou
nd

 f
in

d
s 

th
a

t 
th

e
 t

ap
e 

ha
a 

n
o

t 
re

tu
rn

ed
 t

o
 t

h
e

 
p

o
in

t 
w

he
re

 t
h

ey
 e

x
p

ec
t&

 
it

 t
o

 b
e.

 

b)
'G

ro
un

d 
re

q
u

e
st

s 
th

a
t 

th
e

 
cr

ew
 s

w
it

ch
 t

h
e

 
''T

A
P
E
 

RE
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RD
ER
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M

IR
O

Ln
 s

v
lt

c
h

 
to

 t
h

e 
co

xn
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o
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ti
o

n
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G
ro

un
d 

u
se

s 
th

e
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S
 t

o
 

c
o

n
tr

o
l 

R
cd

r 
d

a
ta

 s
ss

ig
n
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m

cn
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0
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R
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R
S
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 F
A
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U

R
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O
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a
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R
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R
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R
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R
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G
ro

un
d 

re
q

u
es

ts
 t

h
a

t 
th

e 
cr

ew
 s

w
it

ch
 t

h
e
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 c

o
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g 

th
e

 D
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 c
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o
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E
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O
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S
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n
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o
l 
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R
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d

n
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s

s
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e
n
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. 
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 t

h
e 
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nn

an
d 

p
o

si
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o
n
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G

ro
un

d 
u

se
s 

th
e

 D
i5
 

to
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nd
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C
hl

y 
th

e
 T

M 
X
m

tr 
c

a
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ie
r 

w
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e 
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v
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R
cd
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T
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e 

M
ot
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~

i h
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an
n

el
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~
0
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d
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e 

m
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on
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G
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un
d 
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q

u
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 t

h
a

t 
th

e
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ew
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w

it
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h
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"
T
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R
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 C
O
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O
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R
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rn
en

ts
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h
e 
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 p
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o
n
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G
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&
 

th
e 
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n
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R
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d
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O
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F
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U
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U
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a
) 
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h
 c

o
il
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il
s
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~

J
.

 

b
) 

D
ef

ec
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v
e 

v
F

re
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 t

e
rm
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a

l 
du
e 
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 m
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h
an
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 o
r 

th
er

u
m

l 
st

re
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a)
 R

es
et

 c
o

il
 

fa
il

6
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pe
n.
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 D

ef
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v

e 
v
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e

 
1 
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n

a
in

a
ld

u
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 t
h
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p
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o

n
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R
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o
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o
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cl
e 
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h
e
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a
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h

 p
o
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o

n
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m
e

 c
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w 

c
m

o
t
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u

a
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ig
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d

a
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n
 

m
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ts
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R

cd
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3 

d
e

s
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e
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ro

un
d 
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n
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g

u
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s 
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e
 

R
cd
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S

e
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c
t 
E
S
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o
n
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o
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R

eL
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e 
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r 
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e
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e 

d
a
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as
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m

en
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b
) 

N
on

e.
 

M
u
a
l 

c
o

n
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o
l 
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h
e 

R
cd

r 
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m
?n

ta
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p
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d
 t

o
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e 
w

e
d
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n

ly
 

w
he

n 
th

e
 c

re
w
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s 

re
p
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c

in
g

 
a 

R
cd

r.
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 W

he
n 

th
e
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'JA

PE
 

R
EC

C
R

EX
S 

C
O

W
~

O
L

" s
v

it
c

h
 i

s
 d
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h

e
d
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 t
h

e
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M

D"
 

p
o

si
ti

o
n
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R

e
W

 
a
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2
2
 d

oe
s 

n
o

t 
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e 
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th
e

 r
c

c
c

t 
p

o
ai
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o

ri
r 

Th
e 
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d 
c

m
a

t
 c

o
n

tr
o

l 
th

e
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 m

si
g

n
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R
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s 

2
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b
) 

(1
) 

W
in

e 
m

an
oc

d 
ph

ur
es
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cr

ew
 c

an
 c

o
n

tr
o

l 
th

c
 

R
cd

r 
d

n
ta

 a
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gn

m
cn

ta
. 

(2
) 

m
i

n
g

 -d 
ph

as
es
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gr

ou
nd

 m
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 h
av

e 
no

 c
on

- 
tr

o
l 

o
v

er
 R
cd
r 

d
a

ta
 

n
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ig
m

en
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H
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e
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o 

fa
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u
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ro
m
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T
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(1
) 

N
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p
o

v
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e
d
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h

e
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h
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 b
ee
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o
 c

a
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e
 R
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c 

d
a
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g
n

m
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h
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e 
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u
a
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I 
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n
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g
w
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m

. 

(2
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DC
S 
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m

m
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de
 h
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e 

th
e 

R
cd

r 
d

n
ta
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ss

ig
n
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 s
e

t 
d

if
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n
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t

b
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e

 m
a

n
u

~
l m

it
c

h
e
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' 
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c
o
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e

c
t 
d
a
t
a
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 r
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n.
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tc

h
in

g
 t

h
e

 D
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 2
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cd
r 

"
S
M
P
"
 l

ig
h

t 
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m
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 O
N.

 
P
w
e
r
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la
y

s,
 

u
n
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 t
h

e
 

R
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or
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S
e
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c

t 
E
3
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) 

W
hc

n 
th

e 
cr
ew
 

sw
it

ch
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C

on
t.r
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 R

cl
qy

s 
a

re
 c

on
- 
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"
E
D
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" 

sw
it

ch
 t

o
 t

h
e

 
f
i
g
u
r
e
d
 f

a
r 

th
e 
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m

e 
R

cd
r 

"R
ER
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O7
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 p

o
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o

n
, 

th
e

 
d

a
ta
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sa

ip
m

c
n

ts
 a

s
 t

h
e

 
"R

EC
O

K
D

" 
in

d
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a
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r 
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g
h

t 
'
W
E
 

I1
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O
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X
R
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 s

w
it

ch
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. 
d

o
es
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o
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m
e 
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. 

(2
) 

T
be

 
cr

ew
 c

en
n

o
t 

m
a
n

d
ly

 
lo

ck
-o

u
t 

th
e

 p
ov

*z
r f

o
r 

ln
tc

h
in

g
 t

h
e
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t

a
 R

e&
 

EX
p 

1
 R

ea
r 

h
v

e
r 

R
cl

ny
s 

an
 
d
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er

in
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cd
 b

y 
th

e
 

R
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or
E

er
 

S
e

le
c

t 
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S 

C
o

n
tr

o
l 

R
el

oy
s.

 

a
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o
c
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te

d
 e
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ip

m
en

t 
w
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u
ld

 c
n

u
se

 t
h

e
 

Q
ou

tld
 

u
se

s 
th

e
 D
CS
 t

o
 

c
o

n
tr

o
l 

R
cd

r 
d

a
ta

 
(2

) 
C

re
w

 u
se

s 
th

e
 "

LI
G

K
PI

N
O

 
a

a
o

iw
n

ts
. 

S
P

nn
rS

" 
sv

it
e

h
 o

n 
P

nn
el

 
20

7.
 

m
e

 E
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~

cO
R

D
" 

li
g

h
t.

 o
n 

P
an

el
 2
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 t

e
s

ts
 

(3
) 

C
re

w
 M

o
rm

s 
p

o
u

n
d

 o
f 

th
e

 t
m

o
m

al
y.
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(1
.1
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 f
a

il
s

 
op

en
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hc
n 

th
e

 
c

o
il

 i
s
 

en
er

g
iz

ed
, 
ar
 I 

a
) 

F
A

IL
U

R
E

 M
O

D
E 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

F
A

IL
U

R
E
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41
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E 

(2
) 

T
he

 
c

o
il

 f
a

il
 

op
en

 w
it

h
 

R
el

oy
o 

K
3-%

5 
an

d 
K3
-3
55
 
in

 
th

e
 l

a
tc

h
 

I 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
a

) 
SY

ST
EM

S 
b)

 M
IS

SI
O

N
 

p
o

o
it

io
n

. 

a
) 

(1
) 

W
he

n 
th

e
 
W

E
 

RE
CO
N1
FR
S 

CO
N

TR
O

L"
 

a
v

it
c

h
 i

s
 B

v
it

ch
e 

to
 t

h
e

 
"C
M)
" 

p
o

si
ti

o
n

, 
R

el
nj

.8
 ~

3
-3

%
 
an
d 

X3
-3
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do
 n

o
t 

cy
cl

e 
to

 t
h

e
 r

e
s

e
t 

p
o

si
ti

o
n

. 
%

er
e 

is
 a

 l
o

se
 

o
f 

p
m

r
 f

o
r 

re
s
e

t 
ti
:^

; 
th

e
 

lh
ta
 R

cd
r,

 
E

X
p 
I
 R

cd
r 
an
d 

B
p

 2
 R

d
r

 E
br

er
 

R
eL

ay
o 

an
d 

fo
r 

la
tc

h
lo

g
 t

h
e

 E
xp

 
2

 
R

cd
r 

b
r

 
R

el
ay

o,
 

un
le

qo
 

th
e 

"T
A

PE
 R

EC
O

R
D

ER
S"

 
sw

it
ch

es
 n

re
 c

o
n

fi
g

u
re

d
 

fo
 

th
e

 s
m

e
 R

c&
 

d
n

tn
 a

sa
ig

n
- 

me
nt
s 

M
 

c
o

n
tr

o
ll

e
d

 b
y 

th
e 

(2
) 

D
ef

ec
ti

v
e 

w
ir

e
 o

r 
te

rm
- 

in
&

 d
u

e 
to

 
n

rc
h

m
ic

a
l 

o
r 

th
e

rm
a

l 
et

re
o

a.
 

))
 (

1
) 

In
su

la
ti

n
g

 
fi

lm
 o

n 
co

n-
 

ta
c

ts
 d

ue
 t

o
 

co
n

ta
m

in
at

io
n

. 

IW
C

D
Q

P
S

lN
E

L
L
 

IT
. 

L
O

U
IS

. 
Y

I:
IO

U
*l

 

b
) 

ll
u

in
g

 u
n
?
a
a
n
n
e
d
 
ph

an
ee

 
th

e 
gr
ou
nd
 v

il
l 

n
o

t 
be

 a
b

le
 t

o
 

ch
cc

ge
 t

h
e

 B
cd
r 

d
a

ta
 a

as
ig

n
- 

, 
m

cn
ts

. 

C
R

EW
 

O
) 

IN
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a)
 (

1
) 

W
he

n 
th

e 
cr

ew
 a

w
it

ch
es

 
th

e
 

"fA
!C

A"
 

sw
it

ch
 t

o
 t

h
e

 
"O

FF
" 

p
o

si
ti

o
n

, 
aa

d
io

 
in

d
ic

n
ti

o
n

 t
ro
m 

th
e

 R
cd

r 
in

d
ic

at
e0

 i
t 

tu
rn

s 
O

FF
 

on
ly
 

w
he

n 
th

e
 E

N
 B

m
 C

an
7 

tu
rn

o
 O
ET
. 

m
e

 "
RE

CO
RD

" 
in

d
ic

a
to

r 
li

g
h

t 
tu

rn
s 
OF
F'
 

as
 

ex
p

ec
te

d
. 

If
 

en
d-

of
- 

ta
p

e 
is

 r
ea

ch
ed

, 
th

e
 U

st
a 

R
cd

r 
"S

l'O
P"

 l
ig

h
t 

co
m

es
 

ON
. 

(2
) 

p
e

n
 t
be
 

cr
ew

 s
w

lt
ch

es
 o

n 
2

" 
o

w
it

ch
 t

o
 t

h
e

 
"R

EC
O

ED
" 

p
o

si
ti

o
n

, 
th

e
 

''R
EC

O
RD

" 
in

d
ic

a
to

r 
li

g
h

t 
d

o
es

 n
o

t 
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ne
 O

N.
 

b
) 

(1
) 

C
re

w
 c

h
ec

k
s 

th
e

 M
tc

h
e

s
 

an
d 

c
lx

c
u

it
 b

re
ak

er
s 

o
f 
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o

o
cl

at
ed

 e
qu

ip
ln

en
t 

w
hi

ch
 c

o
u

ld
 c

au
se

 t
h

e 
a

n
d

 y.
 

(2
) 

C
re

w
 c

se
s 

th
e

 
"L

TC
BT

IN
O

 
3J

!A
lV

,C
:"

 s
w

it
ch

 o
n 

P
an

el
 

20
7.
 

T
he

 B
p

 2
 '

%
FX

0R
D

n 
li

&
t 

on
 

P
n

n
el

 2
04

 
te

s
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g

o
d

. 

(3
) 

C
re

w
 i

n
fo

rm
s 

p
o

u
n

d
 o

f 
th

e 
a
u

o
m

ly
. 

G
R

O
U

N
D

 
e)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

a
) 
(1

) R
/T
 
TM
 l

n
d

ic
at

ea
 t

h
a

t 
th

e
 h

ta
 

R
cd

r 
la

 n
o

t 
p

av
er

ed
d

ow
n

. 

(2
) 

W
he

n 
th

e
 g
ro
un
d 

at
te

n
rp

ta
 

to
 r

ec
ar

d
 D

at
a 

2
 (

au
b

fr
an

 
4)

 o
r 

~
J

X
Q

I 
th

e
 E

*p
 

2
 R

cd
r 

X/
T 

TM
 l

n
d

ic
at

ea
 t

h
e

 D
rp

 
R

cd
r 
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a 

no
 t

a
p

e
 m

ti
o

n
. 

b
) 

(I
) 

(r
ou

nd
 
re
qu
ee
tr
 t

h
a

t 
th

e
 

cr
ew

 m
s

a
w

 co
n

tr
o

l 
t
h
 

R
cd

r 
dn
ta
 a

ae
ig
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en

ta
. 



G
R

O
U

N
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N

D
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A
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O
M

 
b)
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C
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O
N

 

o
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us
t 

1
9
7
l 

sv
rr

E
vr

 
W

m
~

l
O

N
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\t

sr
: 

sv
sr

vs
re

u,
 
F
I!X

+
m

*
 r
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m

O
L

 
M

C
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O
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W
E

h
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1
) 
If

 
m

e
 A

 w
d.

 B
m
 
B 
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e 

pa
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re
d-

do
w

n 
an

d 
th

e
 

g
r

o
w

 c
on

nn
un
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 a

 d
a

ta
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m

p 
fr

om
 R

cd
r 
$
1
, 

d
a

ta
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 n

o
t 

re
ce

iv
ed

 f
ro

m
 t

h
e

 
R

c 
C

h
ly

 t
h

c 
X

m
tr
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- w
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e 
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v

ed
, 

.
I

r
.
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 t
h

e 
Ds
ta
 

h
 

>' 
' 

le
 

gr
ou

nd
 

's~
~.C

 v 
.
/
'
I
 

'I'M
, 

th
e 

I 
, ,! 

' 
' 
3
e
 
m

ot
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n 
m

i.
 

i 
*" 

'. L
 i

n
d
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a
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s 
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' 
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o
 t
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e 

m
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,
 J 
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b
) 

(1
) 

W
he

n 
84
8 

A 
a

n
d

 m
e

 B
 

a
re

 p
o

w
e

re
d

-d
m

, 
gr

ou
nd

 
u

se
s 

th
e

 P
CM
 h

a
 S

e
le

c
t 
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s 
(5
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4/
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5)
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a
c

t 
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e
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ff
e

c
te

d
 

re
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y
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-c
C

,I
C

a
 

C
O

U
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N
 E

N
1

 

Z
;e

1Q
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L
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C
o

n
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o
l 

M
e
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)" 
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1)
 

3.
4.
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T
b

is
 r

el
ey

 i
s
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q
tr

o
U

.e
d
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e
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A

P
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E

C
O

R
D

m
 C

O
N

M
O

L 
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ch
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n 
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R
es

et
 p

o
si

ti
o

n
 - 

Cb
D 

I
D

e
 

h
tc

h
 p

o
si

ti
o

n
 - 

m
x
d
l. 

m
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e 

. 

(2
) 

C
co

un
d 

re
q

u
es

ts
 t

h
a

t 
th

e
 

cr
cw

 m
n

n
u

al
ly

 c
o

n
tr

o
l 

th
t 

R
cd

r 
d

a
ta

 a
ae

i~
p

lm
en

te
. 

M
lf

S
IO

N
 

PH
A

SE
 

M S
 

' 

a)
 F

A
IL

U
R

E
 M

O
D

E
 

b)
 M

3S
T 

P
R

O
B

A
B

LE
 

FP
!L

U
R

E
 C

A
U

SE
 

a
) 

E
bl

e 
F 

fa
il

s
 

op
en

 I
n
 t

h
e 

re
s

e
t 

p
o

si
ti

o
n

. 

' 

b
) 

Ih
su
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.t

in
g

 
fi

lm
 

on
 c

o
n

ta
c
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 d

ue
 

to
 c

o
n

ta
m

in
at

io
n

. 

th
e 

~
c

d
r

s
 

fr
om

 
/ 

. 
1

Ip
. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
o
)
 S

YS
TE

M
S 

b)
 M

IS
SI

O
H

 

a
) 

Ik
p

cn
d

iu
g

 u
po

n 
th

e
 p

o
si

ti
d

n
 o

f 
th

e
 R

cd
r 

1
/2

 S
e

le
c

t 
DC
S 

C
on

tr
oL

 R
cl

ny
s 
on
d 

th
e

 P
CM
 I

U
 

S
e

le
c

t 
R

el
oy

e,
 

th
e

re
 i

s 
a 

lo
o

s 
o

f 
po

w
cr

 
to

 t
h

e 
re

s
e

t 
c

o
il

 o
f 

th
e 

H
cd

r 
#
l
 P

un
 A

 
m

w
er

 R
el

qy
fi

 
o

r 
th

e 
Fi

cd
r 

kl
 I*

ls 
B

 a
v

e
r 

R
el

ay
s 

w
he

n 
R

cd
r 
/I1

 i
n

 o
w

it
cl

l-
 

ed
 f

ro
m

 D
m

 
A 

to
 

I3 
o

r 
v

ic
e

 
v

cr
sa

. 
T

he
 r

el
ay

o
 f

o
r 

po
w

er
- 

in
g

 t
h

c
 R

cd
r 

fr
om

 t
h

e 
o

th
cr

 
bu

s 
ca

n
n

o
t 

be
 

la
tc

h
ed

. 
Fo
r 

e
m

p
le

, 
if

 t
h

e 
R

cd
r 

#
1
 a

s
 A

 
R

cl
ny

s 
do

 n
o

t 
re

o
e

t,
 

th
c 

R
cd

r 
$
1
 m

s
 B

 R
el

n
y

s 
w

il
l 

n
o

t 
la

tc
h

, 
th

a
t 

is
 R

cd
r 
/
/
l
 c

u
o

t
 

be
 

po
w

er
ed

 I
'ro

m
 l

?
u

~
 
B. 

b
) 

N
cn

e.
 

!%
ui
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nc

nt
 i

s
 n

o
t 
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m
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cd

. 
?
h
s
 &

ro
un

d 
o

r 
cr

ew
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n 

re
o

e
t 

th
e 

n
tf

c
c

tc
d

 r
el

o
y

b
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NO
TE
 - I

f 
th

e
 R

cd
rs

 a
re
 a
ll
 

B
ts
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 t

o
 B
ue
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 o
r 

v
ic

e
 

S
T.

 
L

O
U
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Y
IS

II
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C
R

EW
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N
D
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A
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O

N
 

b)
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C
TI

O
N

 

a
) 

(1
) 

If
 

I!c
dr

 
#
l 
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 t
h

e
 D
nt
a 

R&
 

an
d 

th
e

 R
cd

r 
#
l 
lb

t 
re

k
y

s
 m

e
 i

n
 s

u
ch
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, 

co
nl

.'i
@

n-
at

io
n 

th
n

t 
th

e 
R

zd
x 

re
c

e
iv

e
s 

po
w

er
 

fi
o

m
 

th
e

 C
xp
 R

cd
r 

P
as

, 
th

e 
D

at
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'!R

&
X2

(Z
TlD

" 
in

d
ic

a
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r 
li

g
h

t 
d

o
es

 n
o
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c

o
~

e
 ON

 
w

he
n 
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c 
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T

A
" 
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it
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 i

t
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o

 t
h

e
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O
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" 
p

m
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n

. 

(2
) 
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 t

h
e
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ff

e
c

te
d

 R
cd

r 
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v
eo

 
po

w
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 d
ue
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o
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e
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k
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g
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o
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er

 p
u
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o
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s
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T
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P
i' 
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g

h
t 

w
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l 
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m
e 
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e 
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d
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p
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h
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. 

b
) 

(1
) 

C
re

v 
ch
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 t
h

e
 s

w
it

ch
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an

d 
c
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c

u
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 t
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n
h
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o

 
o

f 
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at
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q

u
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u
en

t 
w
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u
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 c
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h
e 
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o

~
o
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y

. 
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C
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th
e
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G
M
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G
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W
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P
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7)
. 

"D
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W

O
R

D
" 
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g

h
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s
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(3
) 

C
re
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p

o
u

n
d
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f 
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e

 a
n

o
w

.
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r
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o
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w
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g
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v
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, 

th
e
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s
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e
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e

c
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h
e 
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Q
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R

L
T
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M
C

~
Q

f
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W
E
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S
T
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U
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N
D
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6
) 
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D
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A
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O

N
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R
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r 
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h
e 
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ta
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e
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a
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e
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lt
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~
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O
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e
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o
u

n
d

 r
e

c
e
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e
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o 

R
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3
 

A
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w
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, 

th
e
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e 
m

ot
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n 
o 

~
c

d
r
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a 

A
 h

w
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m
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l 
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r 
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e

 
o 
Rc
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 c
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 m
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 p
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 c
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h
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 c
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 d
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 c
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 c
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.
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p
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 C
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 d
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 m
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h
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h
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.
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R
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M

O
D
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O
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O
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L

E
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R
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U
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Y
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O

N
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N
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A
TI

O
M
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C

TI
O

N
 

I 
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o

le
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il
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en
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e
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b
) 
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ti

n
g

 f
il

m
 

o
n

 c
o

n
ta

c
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 d
u

e 
t

o
 c

o
n
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n
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at
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n

 

a
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o

le
 D

 
fn

l l
u

 
o

p
en

 
in

 t
h

e
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s

e
t 

p
o
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tl

o
n
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ll
 c
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w
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n

d
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ro
u

n
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a

)
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f
 t

h
e

 e
n

d
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p
e 
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c
o

n
tr

o
ll

e
d
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n
c
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o

n
s 
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q

u
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g
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e
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O
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g
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t 
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n
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e
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x
p
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u
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w
it
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P

a
n

e
l 

2
0

4
) 

fo
r 

th
e

 E
x
p
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 R
cd
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O

FF
, 

th
e

 R
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o
rd
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w

er
 R
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m
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N.
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c
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x
y
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R
cd
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d
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t 

c
y

c
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o
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h
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c
t 
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F
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h
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y
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c
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h
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q
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h

e
 

E
x
p
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cd
r 
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1s 

i
s

 p
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p 
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r 

th
e
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x
p
 
1
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cd
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T
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d 
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r 
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 c
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b
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w
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s 
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e
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w

it
c
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e
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e
 r
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b
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C
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w
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rf
o
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n
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g

m
u

n
d
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f 

o
b
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o
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I

f
 d
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ed
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h

e
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u

n
d
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n
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e
t 
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e
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e
c
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I re
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y
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 c
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1 
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n
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h
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h
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 c
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 c
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 c
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 c
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c
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 d
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c
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n
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n
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R
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 c
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 D
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e
 R

cd
r 

re
c

e
iv

e
s 

p
cv

er
 

fr
om

 t
h

e
 E

xp
 

R
cd

r 
B

us
, 

th
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 D
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c
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 c
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 c
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e
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h
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c
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h
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 r
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R
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R
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c
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R
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n
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p
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h
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 t
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u
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o
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 c

h
ec

k
s 

th
e

 s
w

it
ch

es
 

b
)(

l)
 G
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 c
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 d
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w
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 c
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n
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 d
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 b
y 

th
e

 g
ro

u
n
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o
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p
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 p
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 d
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 c
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 p
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R
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u

e
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D
e
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c
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v

e
 w
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e

 
o
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a
l 

d
u

e 
t

o
 m

c
h

a
n
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a
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o

r
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1
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e
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a
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 c
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f

a
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p
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 C 

T
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A

B
O

R
T 
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R
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A
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U
R
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C
A
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G

O
R
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G
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O
U

N
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N
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A
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O
N
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C
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O
N

 

a
)

(
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e
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T
A
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C
O

N
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O
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c
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a

n
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c
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 t
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R
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c
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f
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h
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h
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h
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 c
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 c
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 p
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b
le

m
. 

a
)

 T
h

er
e 

is
 a

 l
o

se
 o

f 
t-

he
 F

a
st

 
F

or
w

ar
d 
(
F
F
)
 co

rm
la

nd
 t

o
 

R
cd

r 
12

. 

b
) 

N
on

e.
 

T
he

 g
ro

u
n

d
 

o
r 

th
e

 c
re

w
 

ca
n

 p
er

fo
rm

 s
w

it
ch

in
g

 t
o

 
ci

rc
u

m
v

en
t 

th
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 t
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n
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h
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 D
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 c
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p
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 b
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e
 

o
th

e
r 

tw
o 

R
cd

rs
 a

s 
th

e
 D
at
a 

R
cd

r,
 

o
r 

(2
) 

G
ro

un
d 

re
q

u
es

ts
 t

h
a

t 
th

s
 

cr
ew

 r
e

tu
rn

 c
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 D
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 D
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re
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 c
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h
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 d
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 d
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 d
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 D
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.
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p
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h
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.
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R
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P
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R
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~
n
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h
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P
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e.

 
M

ea
n

ln
g

lr
ss

 
d

at
a 

in
 r

ec
ei

v
e 

fi
m

n
 t

h
e

 E
xp

 2
 .

M
r.
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R
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R
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R
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 b
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 d
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 c
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 p
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 c
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 o
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h
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h
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h
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la
tt

in
g 

fi
lm
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 c
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v
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 c
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c
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re
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 t
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 c
o

n
tr

o
l 

o
f 

th
e

 
R

cd
rs

 t
o

 t
h

e
 D
CS
. 

a)
 

N
on

e 

b
) 

(1
) 

G
ro

un
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 f
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c
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R
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re

q
u

ce
te

 t
ha
t 
th
e 

cr
ew

 p
er

fo
rm

 w
it

c
h

in
g

 t
o

 

(2
) 
If
 d

es
ir

ed
, 

p
o

u
n

d
 o
r 

d
es

ir
ed

 ~
e

c
o

rd
e

r/
h

tn
 

c
m

 ce
n

 p
2

fo
rm

 s
w

it
ch

- 
ar

rs
lg

nm
en

to
. 

in
g
 t

o
 c

ha
ng

e 
~

e
c

o
rd

e
r/

 
&t
o 

u
n

o
l~

x
e

n
to

. 
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u
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97
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T
E

M
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2a
TR

m
m

1m
 

. 
M

C
D

Q
,e

a
'l

W
~

E
L

k
 

\
 

C
h

a
t 

=e
.a

sr
: 

2
.L

A
m

sf
1

9
7

1
 

su
or

vt
re

~.
 R
U
I!&
&
- 

IT
. 

L
O

U
IS

, 
Y

IS
S

O
U

R
~

 
.e.

o.
r 

rb- 

re
co

rd
in

g 
on

iy
 
in
 
th

e 
ev

en
t 

Th
is

 r
el

ay
 u
se
d 

i'1
L

n 
on

 c
on

- 
tn

c
to

 d
m

 L
o 

C
a

zp
e

n
o

o
tm

 
t
o
 

be
 
uo
ed

 f
or
 

V
o

ic
e

 r
ec
or
di
ng
. 

or
 

to
-r

m
in

nl
 

wi
ll

 b
e 
in
 t
he

 
"A
" 
po

si
ti

on
 a
 

(
2
)
 I

n
o

~
il

tJ
n

g
 f
i
h

 
cn

 c
o

it
c

c
ts
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- 
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 * 

us
t 

-lF
ni

- -
 - 
.-

- 
---

---
 

iN
sR

 
CO

NT
RO

L 
- -

 -
- 

- 
- 

- 
&

g
g

=
Q

Q
~

p
J

~
&

L
- -

--
- 
- 

- - 
- -

- 
.-
 
-
 -

 
. 

--
- 

- 
. 

'J&
 

IV
R

lV
5

T
L

M
: 
-
 

.c
ro

., 
?6

73
 V
Q.
 
I1
 

-c
\o

$r
: 

S
T

. 
L

O
U

IS
. 

Y
1

%
5

0
U

R
I 

ro
or

L
 
10
03
 

(3
) 

S
en

so
rs

 u
si

n
g

 r
aw

 b
us

 
po

w
er

 
a

re
 n

o
t 

af
fe

ct
ed

. 
(l

o
ca

te
2

 
on

 P
an

el
 2

25
).

 
o

 
T

he
 "
T
M
 K 
AP
" 

ar
id

 
"V

EN
T 

T
U

IP
" 

ir
ld

ic
at

o
rs

 
(l

o
ca

te
d

 
on

 P
an

el
 

21
6)

. 
o

 
T

he
 
"L
a K

t'
, 
"A
FT
" 

an
d 

"0
2'

 
p

re
ss

u
rt

6
 i

n
d

ic
a

to
rs

 (
lo

- 
ca

te
d

 o
n 

P
an

el
 3

16
).

 

o
r 

te
rm

in
al

 d
ue

 
is

 r
e

s
to

~
e

d
 w
he

n 
PC

M
 

B
us

 
is

 p
o

re
re

d
 

do
w

n.
 

o
b

se
rv

ed
 a

nc
rm

al
y 

an
d 

w
h

ic
h

 c
o

u
ld

 c
au

s"
 

th
e

 
n

ec
es

sa
ry

 c
o

rr
e

c
ti

v
e

 a
ct

io
n

. 

(2
) 

M
oo

t 
o

f 
th

e
 a

ff
ec

te
d

 
p

a
rm

e
te

rs
 a

re
 a

v
a

il
a

b
le

 
th

e 
nn

im
ol

y.
 

(3
) 

C
re

w
 r

eq
u

es
ts

 t
h

a
t 

gr
ou

nd
 

m
o

n
it

o
r 

a
ff

e
c

t~
d

 p
ar

a-
 

m
et

er
s 

on
 T

hf
. 

on
 c

o
n

ta
c

ts
 d

ue
 

to
 c

o
n

tm
in

a-
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ls

$u
qt

 
1

9
7

1
 

Su
D

SY
ST

E
ut

 2
N

+
m

 
C

'
7

m
$

 
M

C
D

Q
N

N
k
'E

L
R

 
n
c
~
o
-
r
 P
4
7
3
 V

O
~

. 

L
 

1m
3 

R
lE

C
O

M
A

tE
N

D
A

TI
O

H
S 

--
- 

--
- 

m
oo

r 

a
) 

TI
M

E
 T

O
 

A
B

O
R

T 
(H

R
S)

 
b)

 F
A

iL
U

R
E

 
C

A
TE

G
O

R
Y 

L
I)

 
N/

A 

b
) 

II
Ib

 

a
) 

N/
A 

b
) 

II
Ib

 

I
 I 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

Y
 

a
) 

N
on

e.
 

b
) 

N
on

e.
 

a
) 

N
on

e.
 

b
) 

G
ro

un
d 

co
o

rd
in

at
e8

 w
it

h
 t

h
e

 
cr

ew
 t

o
 d

et
er

m
in

e 
th

e
 c

au
se

 
o

f 
ob

se
rv

ed
 

an
om

al
y.

 

1
1

 

\ 

$
T

. 
L

O
U

II
. 

Y
IS

S
O

U
II

 

C
R

EW
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
T

I9
N

 

a
) 

N
on

e.
 

t 

b)
 

N
on

e.
 

a
) 

T
he

 f
o

ll
o

w
in

g
 p

an
el

 i
n

d
ic

a-
 

to
rs

 a
sn

um
e 

th
e

 n
o 

po
w

er
 

(r
es

t.
) 

p
o

si
ti

o
n

: 
o 

T
he

 '
HT
 E

XC
H"

 
an

d 
IN

" 
in

d
ic

a
to

rs
 (

1
o

Z
E

2
 o

n 
P

an
el

 
20

3)
. 

o 
T

he
 0
 /
N 

b
o

tt
le

 p
re

ss
u

re
 

~
n

d
 

I $
n

~
p

zr
at

u
re

, t
h

e
 0

 /
N 

pz
er

:,
tu

-e
 

(2
00

/2
25

 
PS

I):
 

a$
d 

th
e 

"F
WD

",
 "

LC
CK

" 
an

d 
"k

ST
" 

p
re

sc
u

re
 
in

d
ic

a
to

rs
 

(l
o

ca
t-

 
ed

 
or

1 
I'

an
el

 
22

5)
. 

o 
'T

he
 

'T
A

N
K

&
" 

an
d 

"V
EN

T 
T

D
fI

'' 
in

d
ic

a
to

rs
 (

lo
ca

te
d

 
on

 f
an

el
 2

1
6

).
 

o 
T

he
 
"L
CC
B"
, 

"A
FT

'' 
an

d 
"
0
 "

 

pr
en

:,
ur

e 
in

d
ic

a
to

rs
 (

lo
cg

t-
 

ed
 

on
 P

an
el

 
31

6)
. 

b)
 (

1
) 

C
rc

w
 

ch
ec

k
s 

th
e 

ur
ni

tc
he

s 
an

t1
 c

ir
c

u
it

 b
re

ak
er

s 
fo

r 
as

::
o

ci
at

cd
 

eq
u

i~
rn

en
t,

 
w

hf
ch

 c
o

u
ld

 c
au

se
 t

o
 

a~
o

m
al

y
. 

(2
) 

C
re

w
 

in
fo

rm
 g

ro
un

d 
of

 
th

e
 a

no
m

al
y.

 

f 

a)
 F

A
IL

U
R

E
 M

O
D

E 
b)

 V
O

ST
 P

R
O

D
A

B
LE

 
F

A
IL

U
R

E
 C

A
U

SE
 

a
) 

P
o

le
 B

 f
a

il
s

 
op

en
 

in
 t

h
c 

re
se

t 
o

r 
la

tc
h

 
p

o
si

ti
o

n
. 

b
) 

In
s7

al
at

in
g

 f
ll

m
 

on
 c

on
 r

ri
ct

s 
d

.~
e

 
tc

l 
co

n
ts

rl
in

at
io

n
 

a)
 

L
at

ch
 c

o
il

 f
a

il
s

 
op

en
. 

b
) 

D
af

o
ct

iv
e 

w
ir

e 
o

r 
te

rm
in

al
 d

u
e 

to
 m

ec
h

an
ic

al
 

o
r 

th
er

m
n

l 
st

re
ss

. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
a

) 
JY

ST
FM

S 
b)
 M

IS
SI

O
N

 

a
) 

N
on

e.
 

R
ed

un
da

nc
y 

p
ro

v
id

ed
 

on
 P

o
le

 B
 u

f 
R

el
ay

 K
3-

27
2.

 

b)
 

h'
on

e.
 

a
) 

(I
) 

W
he

n 
th

e
 P

CM
 B

us
 

(n
o

w
a

ll
y

 B
us

 A
) 

is
 

po
w

er
ed

-d
rw

n.
 

d
is

p
la

y
 

rc
w

er
 

is
 r

,o
t 

su
p

p
li

ed
 

to
 

th
e

 p
an

el
 

~
n

d
ic

a
to

r 
s

e
n

~
o

rs
. 

(2
) 

P
o

w
r 

to
 C

au
ti

o
n

 a
nd

 
W

ar
ni

ng
 

?=
nn

ur
s 

i:
, 

n
o

t 
at

 f
ec

te
d

. 
(3

) 
S

en
sc

rs
 1

1.
3l

ng
 ra

w
 b

us
 

p
m

e
r 

fi
re

 n
o

t 
ci

fl
'e

cl
cd

. 

b
) 

(1
) 

N
on

e.
 

Po
w

er
 

to
 s

en
so

rs
 

is
 r

es
to

re
d

 w
he

n 
th

e
 P

CM
 

B
us

 
is

 p
ow

er
ed

-u
p.

 
(2

) 
P

ov
er

 t
o

 t
h

e 
M

sp
la

y
 

C
o

n
v

er
te

re
 p

m
o

t
 b
e 

re
st

o
re

d
. 

.C
'.

,l
C

J C
O

M
P

O
N

E
N

T 

R
e

l
~

,
 

L
at

ch
in

g
, 

"D
iq

1
6

y
 P

ov
cr

 
R

el
a:

: 
12

'' 
(K

3-
27

3)
 

(5
2-

79
70

3-
41

) 

(C
o

n
ti

n
u

ed
) 

M En'
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u
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u
s

t 1
9

7
1

 
sv

al
rr

rE
w

, 
IN

SP
R

. 
CO

N
TR

O
L 

M
c
C

L
2
,O

N
,Y

E
&

I 
o

r
 F6
73
 V

al
. 
If
 

--
- 

--
--

--
- 

--
--

- 
--

 
-
-
.
 

. 
- 

3
1

. 
L

O
U

I$
. 

Y
I¶

~
O

V
R

I 
- 

- 
--

 - -
 -

 .-
-
 

- -
- 

- 
.-
 - -

. 
-. 

- 
.
 --

 -
..
 

-- 
- 

-
i

b
a

s
t

>
 

w
o

o
~

~
 

1
0

0
3

 

a)
 F

A
IL

U
R

E
 M

O
D

E 
F

A
IL

U
R

E
 E

F
F

E
C

T
 

C
R

EW
 

M
'S

s'
O

N
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

o)
 S

YS
TE

M
S 

a)
 I

N
D

IC
A

TI
O

N
 

PH
A

SE
 

F
A

IL
U

R
E

 C
A

U
SE

 
b)

 M
IS

SI
O

N
 

b)
 A

C
TI

O
N

 

a
) 

P
o

le
 C

 f
a

il
s

 
op

en
 

in
 t

h
e

 
la

tc
h

 p
o

si
ti

o
n

. 

b
) 

In
su

la
ti

n
g

 
fi

lm
 o

n 
co

n-
 

ta
c

ts
 d

ue
 t

o
 

' 

co
n

ta
m

in
at

io
n

. 

a
) 

P
o

lc
 C

 f
a

il
s

 
op

en
 i

n
 t

h
e

 
re

se
t 

p
o

si
ti

o
n

. 

a
) 

L
os

s 
o

f 
45

 V
DC

 D
is

p
la

y
 

C
o

n
v

er
te

r 
po

w
er

 
to

 t
h

e
 p

an
el

 
in

d
ic

a
to

r 
se

n
so

r?
 w

he
n 

th
e

 
PC

M
 

B
us

 
(n

o
rm

u
ll

y
 B

us
 A

) 
is

 
po

w
er

ed
-d

ow
n.

 

b
) 

N
on

e,
 

+5
 V
DC
 d

is
p

la
y

 p
ow

er
 

is
 r

e
st

o
re

d
 w

he
n 

th
e

 P
CM

 
B

us
 

is
 p

ow
er

ed
-u

p.
 

a
) 

(1
) 

L
os

s 
o

f 
t
5
 V

DC
 d

is
p

la
y

 
po

w
er

 
to

 t
h

e
 p

an
el

 
in

d
lc

a
to

r 
ee

n
so

rs
 w

he
n 

th
e

 T
CY

 
W

IS
 

(n
o

rm
al

ly
 

B
us

 A
) 

is
 p

o
w

er
ed

y
p

. 
(2

) 
Po

w
er

 t
o

 C
au

ti
o

n
 a

nd
 

W
w

ni
ng

 
S

en
so

rs
 i

s
 n

o
t 

a
ff

e
c

te
d

. 

T
he

 f
o

ll
o

ri
n

g
 p

an
el

 i
n

d
ic

a-
 

to
rs

 a
ss

um
e 

th
e

 n
o 

po
w

er
 

(r
e

st
) 

p
o

si
ti

o
n

: 
o 

T
he

 0
 

/N
 

b
o

tt
le

 p
re

ss
u

re
 

th
e

 O
~

/N
; 

p
re

ss
u

re
 (

20
0/

 
22

5 
PS

I) 
an

d 
th

e
 "

RY
D"

, 
"L

O
CK

" 
an

d 
"A
FT
" 

in
d

ic
a-

 
tu

rs
 (

lo
ca

te
d

 o
n 

P
an

el
 

22
5 

) . 
o

 
T

he
 

"L
X

K
",

 
"A

FI
'" 

an
d 

"0
2 

p
re

ss
u

re
 

in
d

ic
a

to
rs

 (
lo

- 
ca

te
d

 o
n 

P
cn

el
 3

16
).

 

(1
) 

C
re

w
 c

h
ec

k
s 

th
e

 s
w

it
ch

e 
an

d 
c

ir
c

u
it

 b
re

ak
er

s 
fo

 
az

o
o

-i
u

te
d

 
eq

ui
pm

en
t,

 
w

hi
ch

 c
o

u
ld

 c
au

se
 t

h
e

 
an

om
al

y.
 

(2
) 

C
re

w
 

sw
it

ch
es

 
to

 t
h

e
 

S
ec

on
da

ry
 D

is
p

la
y

 C
on

v.
 

th
is

 d
o

es
 n

o
t 

c
o

rr
e

c
t 

th
e

 p
ro

bl
em

. 

b
) 

In
su

la
ti

n
g

 f
il

m
 

b
) 

(1
) 

N
on

e.
 

C
re

w
 c

an
 m

o
n

it
o

r 
b

) 
on

 c
o

n
ta

c
ts

 d
ue

 
in

d
ie

u
to

rs
 w

he
n 

th
e

 P
CM

 
to

 c
on

te
m

tn
a-

 
B

us
 
is

 p
ow

er
ed

-d
ow

n.
 

ti
o

n
. 

(2
) 

P
ar

am
et

er
s 

fo
r 

a
ff

e
c

te
d

 
m

et
er

s 
a

re
 a

v
a

il
a

b
le

 o
n 

m
. 

T
he

 f
o

ll
c

n
in

g
 p

an
el

 i
n

d
ic

a-
 

to
rs

 a
sr

ru
rr

,e
 t

h
e

 n
o 

po
w

er
 

(r
e

st
) 

p
c

si
ti

u
n

: 
o

 
T

he
 o

 /N
 

b
o

tt
le

 p
re

ss
u

re
 

th
e

 o
~

/
N

~
 

p
re

ss
u

re
 

(2
00

/ 
22

5 
~

$
I)

'a
n

d
 

th
e

 "
FW
D"
, 

"L
O

C
K

" 
an

d 
"A

FT
" 

in
d

ic
a-

 
to

rs
 (

lo
ca

te
d

 o
n

'p
an

el
 

22
5)

. 
o

 
T

he
 

"I
O

C
K

",
 
"A
FT
" 

an
d 

"0
2 

p
re

ss
c

re
 J

n
d

ic
a

to
rs

 (
lo

- 
ca

te
d

 o
n 

P
an

el
 3

16
).

 

(1
) 

C
re

u 
c1

:e
cL

.s
 

th
e

 s
w

it
ch

e 
an

d 
c

ir
c

u
it

 b
re

ak
er

s 
fc

 
a

ss
c

c
ia

te
d

 e
qu

ip
m

en
t,

 
w

hi
ch

 c
o

u
ld

 c
au

se
 t

h
e

 
an

m
al

y
. 

(2
) 

C
re

r 
in

fo
rm

s 
gr

ou
nd

 o
f 

th
e

 a
no

m
al

y.
 

G
R

O
U

N
D

 
o)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

a)
 

N
on

e 

b
) 

G
ro

un
d 

co
o

rd
in

at
es

 w
it

h
 

cr
ew

 t
o

 d
et

er
m

in
e 

ca
u

se
 o

f 
ob

se
rv

ed
 

an
om

al
y.

 

a
) 

' 
N

on
e.

 

b
) 

G
ro

un
d 

co
o

rd
in

at
es

 w
it

h
 

cr
ew

 t
o

 d
et

er
m

in
e 

ca
u

se
 o

f 
ob

se
rv

ed
 

an
cd

na
ly

. 

a)
 T

IM
E

 T
O

 
A

B
O

R
T 

(H
R

I 
b)

 F
A

IL
U

R
E

 
C

A
TE

G
O

R
Y 

-
-
 

a
) 

N,
X.
 

b
) 

II
Ib

 

a
) 

N/
A.

 

R
EC

O
M

M
EN

D
A

TI
O

N
S 



(a
, 

k.
, 
,
 
.' 

M
rC

D
O

IM
N

E
k

h
 

S
T
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e.
 

I.
os

s 
of

 
V

oi
ce

 R
cc

nr
d 

b
) 

(1
) 

C
re

w
 c
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c
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 t
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p
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R
er

o
rd

er
 

((
:r

re
n

) 
~

r
n

 P
en

el
 2

04
 

du
m

l~
s.

 
C

ro
v-

 m
us

t 
kn

ow
 

co
m

as
 c

m
 

in
d

ic
at

in
g

 t
ap

e 
th

is
 o

n 
th

ey
 

kn
ow

 w
he

n 
m

ot
,lo

n 
in

 t
h

e 
D

~
ta

 R
cc

or
- 

th
ey

 c
an

n
o

t 
re

co
rd

 v
o

io
e 

d
er

. 
T

h
is

 l
n

d
lc

at
es

 
on

 t
h

e 
d

a
ta

 r
ec

o
rd

er
. 

th
er

e 
nl

ay
 

be
 
u 

pr
ob

le
m

 
w

i t
b

 t
h

e 
v

o
ic

e 
re

co
rd

 
co

n
tr

o
l 

c
lr

c
b

i t
. 

(3
) 

C
re

n 
In

fo
rm

s 
th

e 
gr

ou
nd

 
' 

o
f 

th
e 

an
om

al
y.

 

M
 

a
) 

P
o

le
 A

 f
a

il
s

 
a

) 
N

on
e 

- d
SE
 u

ee
 o

n
ly

*
 

a
) 

N
on

e.
 

a
) 

N
/A

 
.-

- 
a)

 
N

on
e.

 
op

en
 

in
 t

h
e

 r
e-

 
s

e
t 

o
r 

la
tc

h
 

p
o

si
ti

o
n

. 

b)
 

In
n

u
la

ti
rr

g
 f

il
m

 
b

) 
N

on
e.

 
b

) 
N

on
e.

 
b

) 
N

on
e.

 
b

) 
\ I

II
b

 
on

 c
o

n
ta

ct
s 

du
e 

to
 c

c
n

td
n

a
ti

o
n

. 
i 

l 
a

) 
T

he
 v

o
ic

e 
rlR

EC
O

R
D

tf 
li

g
h

t8
 ' 

a
) 

W
he

n 
d

a
ta

 i
s 

n
o

t 
b

ei
n

g
 

a
) 

N/
A 

M 
a

) 
P

o
le

 C
 f

a
il

s
 

a
) 
(
1
)
 

If
 d

a
ta

 i
a

 n
o

t 
b

ei
n

g
 

cp
en

 
in

 t
h

e
 l

a
t

c
~

 
re

co
rd

ed
, 

po
w

er
 
is

 n
o

t 
(g

re
en

: 
do

 n
o

t 
li

g
h

t 
up

. 
re

co
rd

ed
, 

d
el

ay
ed

 v
o

ic
e 

p
o

si
ti

o
n

. 
ap

p
li

ed
 t

o
 t

h
e 

PC
M

 
B

U
S 

1
s 

re
ce

iv
ed

 o
n

ly
 f

ro
m

 
th

e 
(n

cr
m

al
ly

 B
us

 A
) 

w
he

n 
th

e 
ST
S 

an
d 

L
oc

k 
C

om
pa

rt
m

en
t 

cr
ew

 s
w

it
ch

es
 a

 M
DA

 
o

r 
st

a
ti

o
n

s.
 

OW
S 

v
o

ic
e 

re
co

rd
 

sw
it

ch
 

to
 t

h
e 

w
~

C
O

~
~

u
 

p
o

si
ti

o
n

. 
T

h
is

 r
e

su
lt

s 
in

 a
 l

o
ss

 o
f 

pr
jw

er
 

tc
 t

h
c 

D
at

a 
R

cd
r.

 



,"
,,
EM
, 

IN
SP

RV
M

EN
TA

TI
O

N
 

sv
ns

rs
rr

u:
 

IN
XR

 
C

O
N

n=
L

 
M

C
Q

O
Ib

b
W

E
U

 
S

T.
 

L
O

U
IS

. 
Y

I'
iS

O
U

R
l 

0
)
 F

A
IL

U
R

E
 M

O
D

E 
F

A
IL

U
R

E
 E

F
F

E
C

T
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

a
) 

SY
ST

EM
S 

F
A

IL
U

R
E

 C
A

U
SE

 
b)

 M
IS

SI
O

N
 

a
) 

P
o

le
 D
 f

a
il

a
 

op
en

 i
n

 t
h

e 
la

tc
h

 p
o

si
ti

o
n

. 

C
R

EW
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

N
on

e.
 

V
oi

ce
 r

ec
o

rd
in

g
 c

ap
a-

 
b

il
it

y
 ~

n
 t

h
e

 D
at

a 
R

cd
r 

is
 

af
fe

ct
ed

 
o
n
l
y
 

if
 f

'ri
m

e 
D

at
a 

is
 n

o
t 

b
ei

n
g

 r
ec

cr
d

ed
. 

V
oi

ce
 

re
cc

rd
in

g
 f

ir
m

 
th

e 
ST

S 
an

d 
. 

b
) 

In
su

la
ti

n
g

 f
il

m
 

on
 c

o
n

ta
c

ts
 d

ue
 

to
 c

c~
n

ta
m

in
at

io
n

 

b
) 

(1
) 

C
re

w
 c

he
ck

s 
th

e 
sw

it
ch

es
 

an
d 

c.
.r

ci
ii

t^
 b

re
ak

er
s 

fo
r 

as
sc

.c
:.u

tc
d 

eq
ui

pm
en

t 
w

hi
c 

co
u

ld
 c

au
se

 t
he

 
an

om
al

y.
 

(2
) 

C
re

w
 

in
fo

rm
s 

gr
ou

nd
 o

f 
th

 

a
) 

P
o

le
 E

 f
a

il
s

 
op

en
 i

n
 t

h
e

 
la

tc
h

 p
o

si
ti

o
n

. 

b
) 

In
su

la
ti

n
g

 f
il

m 
on

 c
o

n
ta

c
ts

 d
ue

 
to

 c
o

n
ta

m
in

a
ti

o
~

 

L
oc

k 
C

o
~

n
p

u
r~

;e
~

it
 

is
 n

o
t 

I 

a
) 

If
 

d
a

ta
 i

s
 n

o
t 

b
ei

n
g

 r
ec

o
rd

ed
 

po
w

er
 
is

 n
c

t 
ap

p
li

ed
 t

o
 t

h
e 

D
at

a 
R

ec
or

de
r 

(n
or

ni
al

ly
 T
/R
 

ff
l)

 w
he

n 
th

e
 c

re
w

 s
w

lt
ch

es
 a

 
A

D
A

 o
r 

O
ttS

 v
o

ic
e 

re
co

rd
 

sw
i t

c
 

to
 t

h
e

 "
RE

CO
RD

" 
p

o
sl

ti
o

n
. 

b
) 

N
on

e.
 

V
oi

ce
 r

ec
r~

rd
in

g
 ca

pa
- 

S
ll

it
y

 o
n 

th
e 

D
at

a 
R

cd
r.

 
is

 
af

fe
ct

ed
 

o
n

ly
 
if

 P
ri

m
e 

D
at

a 
is

 n
o

t 
b

ei
n

g
 r

ec
o

rd
ed

. 
D

et
a 

R
ec

or
de

r 
ca

n
 b

e 
o

p
er

at
ed

 
co

n-
 

ti
n

u
o

u
sl

y
. 

a
) 

If
 

th
e 

D
at

a 
R

cd
r 

is
 n

o
t 

re
co

rd
in

g
 d

at
a,

 
po

w
er

 
is

 n
o

t 
su

p
p

ll
ed

 
to

 t
h

e 
M

DA
, 

W
S

-1
 

an
d 

V
N

S-
2 

S
ig

n
al

 C
o

n
d

jt
io

n
er

s 
w

he
n 

u
 M
DA

 o
r 

LW
S 

v
o

ic
e 

re
co

r 
sw

it
ch

 i
s

 p
o

si
ti

o
n

ed
 

in
 t

h
e 

"W
C

O
R

D
" 

y
o

si
 ti

o
n

. 

b
) 

N
on

e.
 

If
 

re
co

rd
ed

 
d

at
a 

f
r

~
m

 
af

fe
ct

ed
 

si
g

n
a

l 
co

n
d

it
io

n
er

s 
, 

is
 d

e
si

re
d

, 
cr

ew
 c

an
 p

er
fo

rm
 

sw
it

ch
in

g
 w

hi
ch

 
is

 n
ec

es
sa

ry
 

to
 r

e
st

o
re

 p
ow

er
 

to
 t

h
e 

M
3A

 
an

d 
L'N

S 
S

ig
n

al
 C

o
n

d
it

io
n

er
s.

 

an
om

a:
.y

. 
(3

) 
C

re
w

 
])

o
si

ti
o

n
s 

th
e 

"D
A

TA
" 

sw
it

ch
 (

lc
ca

te
d

 
on

 P
an

el
 

20
4)

 
:n

 
th

e 
"R

EC
O

R
D

" 
p

o
si

 
tl

o
n

. 

a
) 

T
he

 v
ol

co
? 

"R
EC

O
RD

" 
li

g
h

ts
 

(g
re

en
) 

(t
o 

n
o

t 
li

g
h

t 
U

p. 

b
) 

(1
) 

C
re

w
 c

he
ck

s 
th

e
 s

w
it

ch
es

 
an

d 
c

ir
c

u
it

 b
re

ak
er

s 
fo

r 
as

so
ci

at
ed

 e
qu

ip
m

en
t 

w
hi

ch
 

co
u

ld
 ,

ca
us

e 
th

e 
an

om
al

y.
 

(2
) 

C
re

w
 

in
fc

rm
s 

gr
ou

nd
 

cf
 

th
e

 
an

om
al

y.
 

(3
) 

C
re

w
 p

x
it

io
n

s
 t

h
e 

"D
A

TA
" 

s
ri

 tc
h

 (
lo

ca
te

d
 o

n 
P

an
el

 
20

4)
 

in
 t

h
e 

"R
EC

O
RD

" 
p

o
si

- 
ti

o
n

. 

a
) 

N
on

e.
 

b)
 
(1

) 
C

re
w

 f
o

ll
o

w
s 

re
v

is
ed

 v
o

ic
e 

re
co

rd
 p

r0
c

e
d

u
re

.a
~

 
re

ce
iv

ed
 

fr
om

 t
h

e.
g

ro
u

n
d

. 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)
 A

C
TI

O
N

 

b)
(l
) 

G
ro

un
d 

in
fo

rm
s 

cr
ew

 o
f 

p
o

ss
ib

le
 m

is
si

n
g

 r
ec

o
rd

ed
 

v
o

ic
e.

 

a
) 

W
he

n 
d

at
a.

 i
s 

n
o

t 
b

ei
n

g
 

re
co

rd
ed

, 
v

o
ic

e 
is

 r
ec

ei
v

ed
 

o
n

ly
 f

ro
m

 t
h

e
 S

S
 an

d 
L

oc
k 

C
om

pa
rt

m
en

t 
st

a
ti

o
n

s.
 

b
)(

l)
 a

ro
un

d 
in

fo
rm

s 
cr

ew
 o

f 
p

o
ss

ib
le

 m
is

si
n

g
 r

ec
o

rd
ed

 
vo

ic
e.

 

a
) 

W
he

n 
th

e 
D

et
a 

R
cd

r 
is

 
du

m
pe

d,
 

d
a

ta
 i

s 
n

o
t 

re
ce

iv
ec

 
fr

om
 t

h
e 
MD
A 

an
d 

01
s 

S
ig

n
al

 
C

o
n

d
it

io
n

er
a.

 

b
)(

i)
 G

ro
un

d 
in

fo
rm

s 
cr

ew
 o

r 
ob

se
rv

ed
 a

no
m

al
y.

 
(2

) 
G

io
un

d 
re

q
u

e
st

s 
th

a
t'

c
re

w
 

u
se

 t
h

e 
v

o
ic

e 
re

co
rd

 
sw

it
ch

es
 o

n 
th

e 
ST
S 
SI
A 

o
r 

on
 P

an
el

 3
16

 i
f

 
re

co
rd

ed
 

d
at

a 
fr

om
 t

h
e 

LW
A 

an
d 

U
#S

 m
ay

 
be

 o
f 

im
po

rt
an

ce
. 



Iu
le

 F
 f

a
il

s
 

a
) 

cp
en

 
: n

 b
ho

 
re

se
t 

~
'r

 
la

tc
h

 
p

o
st

 tl
o

n
. 

.C
b

lS
C

3
 

In
su

la
ti

n
g

 f
il

m
 
b)

 
on

 c
o

n
tw

 tu
 d

ue
 

to
 c

o
n

tr
ck

ln
at

i o
n 

--
--

. 

N
m

e.
 

P
o

le
 

F 
is

 a
 s

p
ar

e.
 

P
u

le
 B

 
f

~
li

ls
 

a
) 

N
on

e.
 

b
)
 

N
on

e.
 

---
 --

-.
--

 
. 

. -
- - 

. 
,
 

. 
.
,
 
. 

. 
- 

-.
 

. 
..
. 

. 
. 

. 
- -

.-
 .
 

=a
) F

A
IL

U
R

E
 M

O
D

E 
F

A
IL

U
R

E
 E

F
F

E
C

T
 

C
R

EW
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

a
) 

SY
ST

EM
S 

(1
) 

IN
D

IC
A

TI
O

N
 

F
A

IL
U

R
E

 C
A

U
SE

 
b)

 M
IS

SI
O

N
 

IJ
 A

C
TI

O
N

 

in
 t

h
e 

MD
A 

un
d 

C
tiS

-1
 

an
d 

-2
 

S
ig

n
al

 
re

se
t 

p
cs

i t
ic

n
. 

C
on

Ji
 t

io
n

e
rs

 w
he

n 
th

e
 P

CM
 

S
ys

te
m

 a
nd

 
D

at
a 

lt
ec

o
rd

er
 a

re
 

pc
.w

er
ed

 
do

w
n.

 

uo
us

 
u

p
p

li
ce

ti
o

n
 

uf
 

p
rn

er
. 

. 
- 

..
 .
 

. 

C
O

M
PO

N
EN

T 

R
el

ay
, 

L
at

ch
in

g
, 

"V
oi

ce
 

R
ec

or
d 

X
1 

R
el

ay
 

#
I"

 
(K

3-
20

0)
 

(5
2

-7
9

j0
3

-5
3

) 
(C

o
n

tl
n

ce
d

) 

op
en

 
in

 t
h

e 
re

se
t 

)j
<

,r
ti

t?
in

n.
 

If
 t

h
e

 D
at

a 
R

cd
r 

is
 r

ec
o

rd
in

g
 

d
tl

tu
, 

pc
w

er
 

Is
 n

o
t 

re
m

ov
ed

 
fr

um
 

th
e 

v
o

ic
e 

"R
EC

O
RD

" 
ll

e
h

ts
 (

b
~

e
e

n
) w

he
n 

th
e

 v
o

ic
e 

re
co

rd
 s

w
it

ch
 i

s
 p

o
si

 t
i~

~
rl

e
d

 
in

 t
h

e 
"O

FF
" 

po
si

 t
lo

n
. 

Po
w

er
 

to
 t

h
e 

li
g

h
ts

 w
il

l 
be

 r
em

ov
ed

 
w

he
n 

tn
p

e 
m

ot
io

n 
ce

ng
eo

. 

.
 
. 

. -
--

 
M

IS
S

'o
N

 
PH

A
SE

 

M S
 

. 

b)
 

In
su

la
ti

n
g

 f
il

m
 

b
) 

N
on

e.
 

I 
on

 c
o

n
ta

c
ts

 d
ue

 
to

 c
o

n
tw

al
n

at
io

n
 

I)
 

P
o

le
 C

 f
a

il
s

 
a

) 
Pc

w
er

 
is

 n
o

t 
re

m
ov

ed
 

fr
om

 t
h

e
 

op
en

 
in

 t
h

e
 

PC
M

 
B

us
 C

on
v.

 
(n

o
ra

a
ll

y
 C

on
v.

 
re

se
t 

p
u

si
ti

o
n

. 
#1

) 
w

he
n 

PC
M

 
B

un
-p

ow
er

 i
s
 n

o
t 

ne
ed

ed
, 

i.
e.

, 
w

he
n 

th
e

 P
Ch

! 
S

ys
te

m
 a

nd
 

D
at

a 
R

ec
o

rd
er

 &
re

 
co

nn
ia

nd
ed

 
to

 t
h

e 
~

~
(w

er
cd

-d
cw

11
 

co
n

u
it

lo
n

. 
T

ti
is

 r
e

su
lt

s 
in

 
c

o
n

ti
n

u
o

~
~

s a
p

p
li

c
a

ti
o

n
 o

f 
pc

m
er

 
to

 t
h

e 
PC

M
 

Pr
og

ro
nn

ne
r 

an
d 

In
te

rf
a

c
e

 B
ox

. 
Po

w
er

 
is

 
re

m
ov

ed
 

I'r
om

 
th

e
 D

at
a 

R
cd

r.
 

b
) 

N
bn

e.
 

E
qu

ip
nk

nt
 

Is
 n

rt
 

du
ni

ag
ed

 
by

 
th

e 
ct

in
tl

n
u

o
u

s 
. 

n
p

ll
li

ca
ti

o
n

 o
f 

po
w

er
. 

a
) 

 h
e
 v

o
ic

e 
 HE

 CO
RD

*^ 
li

g
tl

la
 d

l 
n

o
t 

ex
t.

in
gu

is
h 

w
he

n 
th

e
 

v
o

ic
e 

z*
ec

or
d 

sw
f t

ct
i 

lo
 p

o
si

- 
ti

c>
n

cd
 I

n
 t

h
e

 "
O

FF
" 

p
u

si
ti

o
n

 
W

he
n 

D
~

tt
,a

 R
cd

r 
is

 p
ow

er
cd

- 
do

w
n,

 
!.h

e 
v

o
lc

e 
"R

EC
O

RD
" 

l
i

~
t

~
t

s
 

a
re

 e
x

ti
n

g
u

is
h

ed
. 

b)
 

C
re

w
 

il
d'

or
m

s 
gr

ou
nd

 o
f 

th
e 

an
om

al
y.

 

a
) 

N
on

e.
 

T
he

 v
o

ic
e 

"R
EC

O
RD

" 
lj

g
h

ts
 e

x
ti

n
g

u
is

h
 a

s
 e

x
p

ec
te

 
w

he
n 

a::
l 

th
e

 M
D

A
/A

M
/O

W
S 

v
o

ic
 

re
co

rd
 ~

w
It

c
h

e
s a

re
 a

ll
 p

o
si

 
ti

o
n

ed
 

in
 t

h
e 
"O
FF
" 

p
cj

si
ti

o
n

 

b
) 

N
on

e.
 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

I)
 

N
on

e 

I)
 

N
on

e.
 

a
) 

N
on

e.
 

I)
 

N
on

e,
 

I)
 

N
on

e.
 

L)
 

N
on

e.
 

a
)(

l)
 T

he
 t

em
p

er
at

u
re

 o
f 

th
e

 
FC
M 

C
on

v.
 

(n
o

rm
al

ly
 C

on
v.

 
/1
) 

is
 h

ig
h

er
 t

h
an

 e
x

p
ec

tc
 

a
ft

e
r 

p
er

io
d

s 
w

he
n 

th
e

 
C

on
v.

 
is

 s
u

p
p

o
se

d
ly

 
po

w
er

ed
-d

ow
n.

 

b
)(

l)
 G

ro
un

d 
m

ay
 

sw
it

ch
 t

o
 a

n 
a

lt
e

rn
a

te
 C

on
v.

 
fo

r 
PC

M 
Bu

s 
po

w
er

. 
S

in
e 

co
n

d
it

io
n

 
ca
n 

th
en

 b
e 

ob
se

rv
ed

 
fo

r 
th

e
 n

ew
 
PC
M 

B
us

 C
on

v.
 

I 

.)
TI

M
E

 
A

B
O

R
T T

O
 fH

R
9

 
b)

 F
A

IL
U

R
E

 
C

A
TE

G
O

R
Y 

a
) 

N/
A 

b
) 

lI
Ib

 

a
) 

N/A
 

b
) 

II
Ib
 

a
) 

N/
A 

b)
 
II
Ib
 

a)
 

N/
A 

\ 

b
) 

II
Ib
 

i 

R
EC

O
M

M
EN

D
A

TI
O

N
S 

- -
 - 

e 

--
- 

- -
'
 

- - 
- 



, 
1

0
 J

u
ly

 1
97

0 
' 

S
Y

S
TE

M
, 

IN
SP

RU
M

EN
TA

TI
O

N
 

*.
(a

 
. . 

3
1

 A
ug

us
t 

1
9

7
1

 
S

U
R

S
V

S
T

E
Y

~
 IN

Sr
R

 
IX

X
'P

tO
L

 
M

c
h
3
0
8
4
4
!k

!=
L
k
 

.#
V

,S
t3

 C
O

M
PO

N
 E

N
T 

R
el

ay
, 

L
at

ch
in

g
, 

"V
oi

ce
 R

ec
or

d 
#1

 
R

el
ay

 #
1"
 

(K
3-

20
0)

 
(5

2-
79

70
3-

53
) 

(C
o

n
ti

n
u

ed
) 

PH
A

SE
 

M S
 

M 

01
 F

A
IL

U
R

E
 M

O
D

E 
b)
 M

O
ST

 P
R

O
B

A
B

LE
 

F
A

IL
U

R
E

 C
A

U
SE

 

a
) 

P
o

le
 D

 f
a

il
s

 
op

en
 

in
 t

h
e 

re
s

e
t 

p
o

si
ti

o
n

. 

b)
 

In
e

u
la

ti
n

g
 f

il
m

 
on

 c
o

n
ta

c
ts

 d
ue

 
to

 c
o

n
ta

m
in

at
io

 

a
) 

La
:ch

 
c

o
il

 
fa

il
s

 o
pe

n.
 

b
) 

D
ef

ec
ti

v
e 

w
ir

e 
o

r 
te

rm
in

al
 d

ue
 

to
 m

ec
h

an
ic

al
 

o
r 

th
er

m
al

 
st

re
ss

. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
0

)
 S

YS
TE

M
S 

b)
 M

IS
SI

O
N

 

a
) 

R
el

ay
s 

K
3-

34
2 

an
d 

K
3-

34
3 

do
 

n
o

t 
cy

cl
e 

to
 t

h
e 

re
se

t 
p

o
si

l 
ti

o
n

 w
he

n 
th

e 
M

DA
/A

M
/O

W
S 

v
o

ic
e 

re
co

rd
 

sw
it

ch
es

 a
re

 a
ll

 
in

 t
h

e 
"O

FF
" 

p
o

si
ti

o
n

. 
T

h
er

ef
o

re
, 

po
w

er
 
is

 a
p

p
li

ed
 

to
 t

h
e 

D
at

a 
R

ec
or

de
r 

w
he

ne
ve

r 
th

e 
PC

M 
B

us
 
is

 p
ow

er
ed

-u
p.

 

b
) 

N
on

e.
 

R
cd

r 
is

 n
o

t 
da

m
ag

ed
 

w
he

n 
en

d
-o

f-
ta

p
e 

is
 r

ea
ch

ed
, 

I. 
P

ow
er

 c
an

 b
e 

re
m

ov
ed

 
by

 
m

an
ua

l 
sw

lt
ch

in
g

. 
C

re
w

 c
an

 
m

an
ua

ll
y 

c
o

n
tr

o
l 

th
e

 r
ec

o
rd

- 
in

g
 a

nd
 

du
m

pi
ng

 o
f 

re
co

rd
ed

 
d

a
ta

 a
nd

 v
o

ic
e.

 

a
) 

If
 

th
e

 D
at

a 
R

cd
r 

(n
o

rm
al

ly
 

Th
 1

1
) 

is
 n

o
t 

re
co

rd
in

g
 

d
at

a,
 

p
m

e
r 

is
 n

o
t 

su
p

p
li

ed
 

to
 t

h
e 

fo
ll

u
w

in
g

 e
q

u
~

p
n

~
e

n
t 

w
he

n 
a 

M
D

A 
o

r 
GW

S 
v

ci
ce

 
. 

re
co

rd
 

sw
it

ch
 i

s
 s

w
it

ch
ed

 
to

 
th

e 
"R

EC
O

RD
" 

p
o

si
ti

o
n

 : 
o
 

FC
M

 
C

on
v.

 
(n

o
rm

al
ly

 C
on

v.
 

#
1

) 
o

 
D

at
a 

R
ec

or
de

r.
 

o
 

M
D

A 
an

d 
U

N
S 

S
ig

n
al

 C
on

di
- 

ti
c

~
n

e
rs

. 

b
) 

N
on

e.
 

V
oi

ce
 r

ec
o

rd
in

g
 c

ap
a-

 
b

il
it

y
 o

n 
th

e 
D

at
a 

R
cd

r.
 

is
 

af
fe

ct
ed

 
o

n
ly

 i
f 

P
ri

m
e 

D
at

a 
is

 n
o

t 
b

ei
n

g
 r

ec
o

rd
ed

. 
V

oi
ce

 
re

co
p

d
in

e 
fr

om
 

th
e 

ST
S 

an
d 

L
oc

k 
C

om
pa

rt
m

en
t 

is
 n

o
t 

af
fe

ct
ed

. 

ST
. 

L
O

U
IS

. 
Y

Is
s

O
U

n
I 

I 
.I*

0*
1 

%
73

 v
01

. 
II
 

a
)(

l)
 I

f 
en

d-
o 

b
)(

l)
 an

d 
c

ir
c

u
it

 b
re

ak
er

s 
of

 
as

so
ci

at
c?

d 
eq

ui
pm

en
t 

w
hi

ch
 

(2
) 

cr
ew

 m
an

ua
ll

y 
sw

it
ch

 t
h

e
 

D
at

a 
R

cd
r.

 
O

FF
. 

(3
) 

On
 

in
st

rt
lc

ti
o

n
 

Ir
om

 
th

e 
gr

ou
nd

, 
( 
re

w
 m

an
ua

ll
y 

sw
it

ch
es

 t
h

e 
D

at
a 

R
cd

r 
O

FF
. 

a
) 

b
)(

l 
an

d 
c

ir
c

u
it

 b
re

ak
er

s 
fo

r 

(2
 

co
rd

 
sw

it
ch

 t
o

 t
h

e 
"R

EC
O

RD
1' 

p
o

si
ti

o
n

. 
"R

EC
O

RD
" 

li
g

h
ts

 
co

m
e 

CN
. 

re
co

rd
 s

w
l t

ch
es

 w
he

n 
th

e 
(3

) 
C

re
w

 
in

fo
rm

s 
gr

ou
nd

 
of

 
D

at
a 

R
ec

or
de

r 
is

 n
o

t 
si

m
u

l-
 

ob
se

rv
ed

 
an

um
al

y.
 





,,S
T

,,,
 

IN
SR

V
M

EN
TA

TX
Q

N
 

su
ar

vs
r E

M
, 
IN

 
CO
NT
RO
L 

M
C

Q
8
1
8
1
1
8
1
.E

u
 

IT
. 

L
O

U
I,,

 
ll

S
S

O
U

R
1

 



,,,,
 c,,, 

IN
ST

RL
M

EN
TA

TI
O

N
 

,u
sr

*l
ra

ul
 

IN
S

T
I(

. 
CO

NT
RO

L 
IE

W
C

D
O

~
IP

~
B

E
A

L
 

IT
. 

L
O

U
I1

. 
L

ll
ll

O
U

ll
l 

I C
O

M
PO

H
 E

H
T 

M;rA
:: 

le
ln

y
, 

L
at

ch
in

g
, 

"V
ol

ce
 R

ec
or

d 
#2

 

(5
2-

79
70

3-
53

) 
(C

on
ti

nu
ed

 )
 

o)
 F

A
IL

U
R

E
 M

O
D

E 
b)
 M

O
ST

 P
R

O
B

A
B

LE
 

F
A

IL
U

R
E

 C
A

U
SE

 
-- P

o
le

 r:
 f

a
il

s
 

op
en

 
in

 t
h

e
 

re
se

t 
p

o
si

ti
o

n
. 

) 
In

su
la

ti
n

g
 f

il
m

 
un

 c
o

n
ta

c
ts

 d
ue

 
to

 c
o

n
ta

m
in

at
io

~
 

) 
F

o
le

 D
 f

a
il

s
 

op
en

 
In

 t
h

e
 

re
se

t 
p

o
si

tl
o

n
. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
0

)
 S

YS
TE

M
S 

b)
 M

IS
S!

O
N

 

po
w

cr
 

Is
 n

b
t 

re
nl

c~
ve

d 
fr

om
 t

h
e 

PC
M

. 
B

us
 C

~
n

v
 (n

:m
:a

ll
y

 
C

on
v 

#
1
)
 a

h
en

 F
L&

l 
B

us
 p

ow
er

 
is

 n
o

t 
ne

ed
ed

, 
i.

e.
, 

w
he

n 
th

e 
PC

M
 

S
ys

te
m

 e
nd

 
D

~
tu

 R
ec

or
de

r 
w

e
 

cc
~

m
o

n
o

ed
 tu

 t
h

e
 p

cw
t-

rc
J-

do
m

' 
c

a
n

d
it

ir
n

. 
T

h
is

 r
e

su
lt

s 
in

 
cr

m
ti

n
u

v
r~

n
 a
p

p
li

c
a

ti
o

n
 c

f 
pr

,w
er

 
t~

 
th

e 
!'CM
 

I'r
oe

rt
m

m
er

 
an

d 
In

te
rf

a
c

e
 B

ox
. 

Pu
w

er
 i

s
 

re
m

ov
ed

 
fr

om
 

th
e 

D
at

a 
R

cd
r.

 

b)
 

H
on

e.
 

E
qu

ip
m

en
t 

is
 n

o
t 

dm
a[

:e
d 

by
 

th
e 

co
n

tJ
n

u
o

u
s 

a
p

p
li

c
a

ti
o

n
 o

f 
po

w
er

. 

8
)

 
Po

w
er

 
Is

 n
o

t 
re

nn
ve

d 
fr

om
 t

h
e

 
D

ut
a 

R
cd

r 
w

he
n 

co
nn

na
nd

s 
re

q
u

ir
in

g
 D

at
a 

R
cd

r 
us

ag
e 

ha
v 

be
en

 
re

m
ov

ed
 

u
r~

le
ss

 th
e

 P
CM

 
Bi

Us
 

(n
o

rn
la

ll
y

 B
us

 A
) 

is
 

I 
po

w
er

ed
-d

ow
n.

 

1)
 

In
su

la
tl

r~
g

 fl
L

1
 

b
) 

N
m

e.
 

R
cd

r 
Is

 n
o

t 
da

m
ag

ed
 

on
 c

o
n

ta
c

ts
 d

ue
 

w
he

n 
en

d
-c

f-
tt

ip
e 

is
 r

ea
ch

ed
. 

to
 c

o
n

ta
m

in
at

io
n

 
Fo

w
er

 c
an

 b
e 

re
m

ov
ed

 
hy

 m
nn

- 
u

a
l 

sw
it

ch
in

z.
 

C
re

v 
ca

n
 

m
nn

un
ll

y 
c

o
n

tr
o

l 
th

e
 r

ec
o

rd
ir

 
tu

td
 

du
ni

pl
ng

 
o

f 
re

co
rd

ed
 

d
a

ta
 

an
d 

v
o

ic
e.

 

I)
 

P
o

le
 E
 f

a
il

s
 

a
) 

Po
w

er
 
is

 n
o

t 
re

m
ov

ed
 

fr
om

 t
h

e
 

op
en

 i
n

 t
h

e
 

MD
A 

an
d 
W
S
 -
1
 a

nd
 

-2
 

S
ig

n
a

l 
re

se
t 

p
o

si
ti

o
n

. 
C

o
n

d
it

io
n

er
s 

rh
cn

 t
h

e 
PC

M
 

S
ys

te
m

 m
d

 D
at

a 
R

ec
o

rd
er

 a
re

 
pc

w
er

ed
 

do
w

n.
 

J
) 

In
su

la
ti

n
g

 f
il

m
 

b
) 

N
on

e,
 

o
th

e
r 

th
an

 e
x

ce
ss

iv
e 

on
 c

o
n

ta
c

t3
 d

ue
 

po
w

er
 

cu
n

su
n

q
ti

o
n

. 
E

qu
ip

m
en

t 
to

 c
on

ta
n1

in
at

ir
7n

. 
is

 n
o

t 
dn

m
ng

ed
 b

y 
th

e
 c

o
n

ti
n

- 
ir

ou
s 

a
~

~
p

li
c

o
tl

o
n

 
of

 
p

i~
w

er
. 

C
R

EW
 

r,
) 

IN
D

IC
A

TI
O

N
 

I,)
 A

C
TI

O
N

 

a
) 

N
on

e.
 

'r
he

 v
o

ic
e 

"H
EC

O
RD

" 
li

g
h

ts
 ?

x
x

ti
n

~
u

is
h

 a
s 

ex
p

ec
te

 
w

he
n 

th
9

 M
DA

/A
M

/o
W

J 
v

o
io

e 
re

co
rd

 
sw

it
ch

es
 a

re
 a

ll
 p

o
si

 
ti

o
n

ed
 

in
 t

h
e

 "
O

FF
" 

y
o

si
ti

o
r 

b
) 

N
on

e 

a
) 

I
f

 e
n

d
-o

f-
ta

p
e 

1s
 r

ea
ch

ed
, 

th
e

 D
at

a 
R

od
r 

"S
TO

P"
 

li
g

h
t 

(l
o

ca
te

d
 o

n 
P

an
el

 2
04

) 
w

il
l 

co
m

e 
0)
. . 

b
)(

l)
 C

re
w

 c
h

ec
k

s 
th

e
 s

w
it

ch
es

 
an

d 
c

ir
c

u
it

 b
re

ak
er

s 
o

f 
as

so
ci

at
ed

 e
qu

 lp
m

en
t 

w
hi

c 
co

ul
tl

 c
au

se
 t

h
e

 f
a

il
u

re
. 

(2
) 

C
re

w
 

in
fo

rm
s 

p
o

u
n

d
 o

f 
th

 
an

br
ni

~
ly

. 
C

rb
un

d 
v

e
ri

f 
ie

n
 

tl
ia

t 
tn

ey
 h

av
e 

n
o

t 
be

en
 

us
in

{:
 t

h
e

 D
at

n 
R

cd
r.

 
(3

) 
On

 
in

st
ru

c
ti

o
n

 f
ri

m
 t

il
e 

gr
ou

,l
d,

 
cr

ew
 m

on
rl

al
ly

 
sw

it
~

:h
c~

s th
e 

D
at

a 
R

cd
r 

OF
 

a
) 

N
on

e 

b
) 

N
on

e 

-
-
-
.
.
.
 -
.. 

-.
 
-. 

' 
G

R
O

U
N

D
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a
)(

l)
 T

he
 

te
m

p
er

at
u

re
 o

f 
th

e
 

PC
M

 
C

cn
v 

(n
o

rm
al

ly
 C

on
v 

#
I)

 i
s
 h

ig
h

er
 t

h
an

 e
x

p
ec

t-
 

ed
 

a
ft

e
r 

p
er

io
d

s 
w

he
n 

th
e

 
C

nn
v 

A
s 

su
it

p
cs

ed
ly

 p
o

re
re

d
 

b
)(

l)
 G

ro
un

d 
m

ay
 s

w
it

ch
 t

o
 a
n 

a
lt

e
rn

a
te

 C
on

v 
fo

r 
PC
M 

B
U

S 
po

w
er

. 
h

e
 co

n
d

i-
 

ti
o

n
 c

an
 t

h
en

 b
e 

ob
se

rv
ed

 
fo

r 
th

e
 n

ew
 

PC
M

 
Bu

s 
C

on
v.

 

a
) 

T
he

 T
ap

e 
M

ot
io

n 
M

on
it

or
 

ch
an

n
el

 f
o

r 
th

e 
D

at
a 

R
cd

r 
in

d
lc

at
en

 
th

e
re

 j
s
 

ta
p

0
 

m
ot

io
n 

ev
en

 t
ho

ug
h 

th
e 

D
at

a 
R

cd
r 

is
 t

h
o

u
g

h
t 

to
 b

e 
po

w
er

ed
-d

ow
n.

 
If

 e
nd

-o
f-

 
ta

p
e 

is
 r

ca
ch

ed
, 

T
ay

le
 

M
ut

io
r,

 M
on

it
or

 
C

h
a

~
e

l
 

In
d

i-
 

c
st

e
a

 t
ap

e 
m

ot
io

n 
h

as
 c

ea
se

d 

b
)(

l)
 G

ro
ku

~d
 n

o
ti

fl
e

s 
cr

ew
 o

f 
, 

an
cn

:c
lly

. 
C

re
w

 v
e

ri
fi

e
s 

th
o

y
 h

av
e 

n
c

~
t b

ee
n 

u
si

n
g

 
th

e 
D

ut
a 

R
cd

r.
 

(2
) 

G
rc

:u
nd

 
re

q
u

e
st

s 
th

a
t 

th
e

 
cr

ew
 m

an
ua

ll
y 

u
w

it
ch

 t
te

 
D

at
a 

R
cd

r 
O

FF
. 

a)
 T

IM
E 

TO
 

A
B

O
R

T 
(H

R
S)

 
b)

 F
A

IL
U

R
E

 
C

A
TE

G
O

R
Y 

a
) 

N/
A 

a)
 

N
on

e 
\ 



1
0

 J
u

ly
 1

97
0 

.c
rl

,r
c 

3
1

 A
u

~
u

s
t 1

9
7

1
 

.t
b

t1
1

3
 

,,,
,,,

, 
IN

ST
RU

M
EN

TA
TI

O
N

 

ru
e

rv
s

~
r~

~
 

Y
.N

ST
R*

 
CO

NT
RO

L 
M

C
d

,W
N

A
ll

Z
b

l 
S

T.
 

L
O

U
IS

. 
Y

ll
S

O
U

ll
 

a)
 F

A
IL

U
R

E
 M

O
D

E 
b)

 M
O

ST
 P

R
O

B
A

B
LE

 
F

A
IL

U
R

E
 C

A
U

SE
 

a
) 

R
es

et
 c

o
il

 
fa

il
s

 o
pe

n.
 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
0

)
 S

YS
TE

M
S 

b)
 M

IS
SI

O
N

 

a
) 

W
he

n 
P

ri
m

e 
D

at
a 

R
ec

or
d 

ON
 

co
nm

an
ds

 a
re

 n
o

t 
in

 e
ff

e
c

t 
an
d 

v
o

ic
e 

re
co

rd
 

"O
FF

" 
is

 
m

an
ua

ll
y 

co
m

n
n

d
ed

, 
po

w
er

 i
s
 

n
o

t 
re

m
ov

ed
 f

ro
m

 
th

e 
fo

ll
o

w
in

 
eq

ui
pm

en
t:

 
o

 
PC

M
 

C
on

v 
(n

o
rn

al
ly

 C
on

v 
#

1
 

o
 

D
at

a 
R

ec
o

rd
er

 
o

 
MD
A 

an
d 

I3
3

 S
ig

n
al

 C
on

di
-' 

. 
ti

o
n

er
s.

 

b
) 

D
ef

ec
ti

v
e 

w
ir

e 
o

r 
te

rm
in

al
 d

ue
 

to
 m

ec
h

an
ic

al
 

o
r 

th
er

m
al

 
st

re
ss

. 

b
)(

l)
 N

on
e,

 
o

th
er

 t
h

an
 e

x
ce

ss
iv

e 
po

w
er

 c
on

su
m

pt
io

n.
 

E
qu

ip
- 

m
en

t 
is

 n
o

t 
da

m
ag

ed
 b

y 
th

e 
co

n
ti

n
u

o
u

s 
ap

p
li

ca
ti

o
n

 o
f 

po
w

er
. 

C
re

w
 c

an
 m

an
ua

ll
y 

re
m

ov
e 

po
w

er
 

fr
om

 t
h

e 
D

at
a 

S
cd

r.
 

(2
) 

It
 m
a
y
 

be
 d

es
ir

ab
le

 t
h

a
t 

th
 

R
cd

r 
be

 u
se

d 
o

n
ly

 d
u

ri
n

g
 t

h
 

la
te

r 
p

h
as

es
 o

f 
st

o
ra

g
e 

p
er

io
d

s.
 

c
) 

L
at

ch
 c

o
il

 
a

) 
N

on
e.

 
R

ed
un

da
nc

y 
is

 p
ro

vi
de

d 
fa

il
s

 o
pe

n.
 

I by
 R

el
ay

 K
3-
20
0.
 

b
) 

D
ef

ec
ti

v
e 

w
ir

e 
b

) 
N

on
e.

 
o

r 
te

rm
in

al
 d

ue
 

to
 m

ec
h

an
ic

al
 

o
r 

th
e

m
e

l 
st

re
o

s.
 

b
)(

l)
 C

re
w

 c
h

ec
k

s 
th

e
 s

w
it

ch
es

 
an

d 
c

ir
c

u
it

 b
re

ak
er

s 
fo

r 
as

so
ci

at
t?

d
 e

qu
ip

m
en

t 
w

hi
ch

 
co

u
ld

 c
au

se
 t

h
e 

an
om

al
y.

 
(2

) 
C

re
w

 i
n

f>
rm

s 
gr

ou
nd

 
o

f 
th

e 
ob

se
rv

ed
 

an
om

al
y.

 

C
R
E
W
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a
) 

T
he

 v
o

ic
e 

'R
EC

O
R

D
v 

li
g

h
ts

 
(g

re
en

) 
ar
c.
 n

o
t 

ex
ti

n
g

u
is

h
ed

 
w

he
n 

a
ll

 o
f 

th
e 

v
o

ic
e 

re
co

rd
 

sw
it

ch
es

 a
re

 i
n

 t
h

e 
"O

FF
1+

 
p

o
sl

ti
o

n
. 

V
oi

ce
 

"R
EC

O
H

D
l1 

li
g

h
ts

 w
ll

l.
 

ex
ti

n
g

u
is

h
 i

f 
en

d
-o

f-
ta

p
e 

is
 r

ea
ch

ed
. 

b
)(

l)
 G

ro
un

d 
in

fo
rm

s 
cr

ew
 o

f 
t
h
,
 

ob
se

rv
ed

 
an

on
~

al
y.

 
(2

) 
G

ro
un

d 
re

q
u

es
ts

 t
h

a
t 

th
e

 
cr

ew
 m

an
ua

ll
y 

sw
it

ch
 t

h
e

 
D

at
a 

R
ec

or
de

r 
"O

FF
",

 
if

 
po

w
er

 
re

m
ov

al
 i

s
 n

ec
es

sa
ry

 

GR
OU

ND
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a
) 

(1
) 

U
ne

xp
ec

te
d 

v
o

ic
e 

is
 

re
ce

iv
ed

 w
he

n 
v

o
io

e 
is

 
du

m
pe

d.
 

(2
) 

R
ec

or
ge

d 
P

ri
m

e 
D

at
a 

is
 

* 
re

ce
iv

ed
 

fo
r 

ti
m

e 
p

er
io

d
s 

w
he

n 
th

e 
D

at
a 

R
cd

r 
w

as
 

su
pp

os
ed

 t
o

 h
av

e 
be

en
 

po
w

er
ed

-d
ow

n.
 

(3
) 
If
 R
/T
 
IU
 
is

 O
N

, 
D

at
a 

R
cd

 
T

ap
e 

M
ot

io
n 

M
on

it
or

 
ch

an
n

el
 i

n
d

ic
a

te
s 

th
er

e 
i 

ta
p

e 
m

ot
io

n 
p

ri
o

r 
to

 e
nd

- 
o

f-
ta

p
e.

 

a
) 

N
on

e.
 

a
) 

N
on

e.
 

b
) 

N
on

e.
 

- 
I Io

n
.*

 



,.,, 
10
 J

J
~

Y
 1
9

7
0

 
t

r
s

r
s

w
~

~
~

T
I

~
N

 
* 
, 

3
4

-3
8

 
.,,
,,,
, 

j
l
 A

L
~

U
S

~
 

19
71
 

su
ns

vs
 I t

 u
, I

N
S

T
R

 C
O

N
TR

O
L 

M
C

D
Q

L
C

b
l

W
I

E
U

 
17

. 
Lo

tJi
s 

u~
ls

ou
n~

 
r~

,o
.v

 
?6

7?
V

ol
. 
I
f
 

10
03
 

1
 

R
EC

O
M

M
EN

D
A

TI
O

N
S 

- -
 - 

U
O

O
R

L
 

a)
 T

IM
E

 T
O

 
A

B
O

R
T 

(H
R

S)
 

b)
 F

A
IL

U
R

E
 

C
A

TE
G

O
R

Y 

N
/I,

 

b)
 
II
Ib
 

a
) 

N/
A 

b
) 

II
Ib
 

\ 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

a
) 

G
ro

un
d 

o
b

se
rv

es
 e

x
tr

an
eo

u
s 

re
co

rd
ed

 
v

ci
cc

 w
he

n 
v

o
ic

e 
is

 d
um

je
d 

if
 c

re
w

 
d

ld
 n

o
t 

ta
k

e 
Im

c
d

ia
te

 t
c

tl
o

n
 w

he
n 

th
e

 v
o

ic
e 

"R
E

C
(L

l3
" 

li
&

h
ts

 
d

ia
 n

o
t 

ex
ti

n
g

u
is

h
. 

h
)(

l)
 G

ro
un

d 
i
~
f
o
r
n
s
 cr

ew
 o

f 
ob

se
rv

ed
 

an
r>

m
dy

. 
(2

) 
G

ro
un

l 
re

q
u

es
t9

 t
h

a
t 

th
e

 
cr

ew
 c

h
rz

k
 I

h
' 

v
o

ic
e 

re
co

rd
 

~
n

i
 

tc
h

e
~

. 

a
) 

N
on

e.
 

b
) 

N
on

e.
 

I 

' \ 

C
R

EW
 

O
) I

tl
D

IC
A

TI
O

N
 

1 
b)

 A
C

TI
O

N
 

a
) 

~
c

i
c

e
 "R

L
C

O
II

I)
~

 
l

i
~

h
t

s
 

(g
re

en
) 

(l
o 

n
o

t 
g

o
 (

ju
t 

w
he

n 
cr

ew
 

at
te

rn
p 

ts
 

tu
 t

 ~
r

n
 

O
FF

 t
h

e 
v

o
ic

e 
re

co
rd

 f
un

c 
li

o
n

 f
ro

m
 

th
e 
MD

A 
c

r 
N
S
.
 

b
)(

l)
 C

rc
r 

p
la

ce
s 

th
e 
ST
S 

SJ
A

 o
r 

I.o
ck

 
C

t,r
np

:o
tn

ie
nt

 
In

st
rw

r~
en

t 
Ja

n
e1

 (
P

an
el

 3
16

) 
v

o
lc

e 
re

c
u

r>
 s

w
it

ch
 t

o
 t

n
e 

"O
FF

" 
p

o
si

ti
o

n
. 

a
) 

N
on

e.
 

b)
 

N
oh

e.
 

.1
+

1
1

1
5

 

o)
 F

A
IL

U
R

E
 M

O
D

E 
bI

 M
O

ST
 P

R
O

D
A

B
LE

 
F

A
IL

U
R

E
 C

A
U

SE
 

-- 
%)

(:I
 

Cc
il

 r
ai

l:
; 

op
e 

I 

~
'r

 
(2

) 
t'

~
,l

e
 A 

fa
il

s
 

1,. 
en

 
w

he
n 

c
o

il
 

1s
 

e
n

e
rt

;~
e

.l
. 

b
)(

l)
 D

ef
ec

ti
v

e 
w

ir
e 

I ,
r 

te
rr

ni
 r

~
a

l 
du

e 
t
n
 r

rr
ch

tt
n-

 
ic

e1
 

r 
th

er
rn

s.
. 

st
re

ss
. 

(2
) 

In
sl

~
la

ti
n

g
 

fi
lm

 t
n

 c
cn

- 
ta

c
ts

 d
ue

 
tu

 
co

n
tw

ii
n

at
io

n
. 

a
) 

P
o

le
 B

 f
a

il
s

 
op

en
 

w
he

n 
th

e 
c

o
il

 i
:
~

 
en

er
- 

g
iz

ed
. 

b)
 

In
su

la
ti

n
g

 f
il

m
 

on
 c

o
r.

ta
ct

s 
ou

e 
to

 ~
(m

ta
m

in
a

ti
o

n
 

C
O

*P
O

*E
Y

I 

R
el

ay
, 

E
Io

~-
n.

nl
 

'l
V

~
i~

e
 

Il
ec

~1
1.

d #
1 

R
el

ay
 4

3"
 

(K
j-

lr
c

J
) 

(5
2-

75
70

3-
1)

 

3.
5.

17
 

5 !
 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
a

) 
SY

ST
EM

S 
b)

 M
IS

SI
O

N
 

a
) 

V
oi

ce
 r

e
c

rr
d

 0
11

 
cc

m
n~

a~
ld

s 
ca

n
n

o
t 

be
 

re
m

cr
ve

j 
by

 
p

la
ci

n
g

 
th

e 
M

JP
JC

;I
Y 

S
Ik

 "
H

EC
O

RD
" 

n
ai

tc
li

(e
s)

 
:n

 
th

c
 "
OF
F"
 

p
o

si
 t

~
o

n
. 

b
) 

N
m

e.
 

V
oi

ce
 

r
c

c
~

r
d

 CF
F 

co
m

an
d

 c
nn

 b
e 

tx
eo

u
te

d
 

fr
om

 
th

e 
3"

rS
 

o
r 

Lo
ck

. 
C

a:
rp

ar
tm

en
t 

v
o

ic
e 

re
co

rd
 

sw
li

.~
h

e
~

. 

a
) 

N
on

e 
- P

o
le

 B
 i

s
 a

 s
p

ar
e.

 

b)
 

N
on

e.
 

M I M 



s,s
,E,,

 
IN

ST
RU

M
EN

TA
TI

O
N

 

su
es

vs
ra

u,
 I
N

m
. 

CO
NT

RO
L 

M
C

D
C

P
N

N
P

4
:U

 
$
1
. 
L

O
U

IS
. 

Y
lS

S
O

L
 R

I 

C
O

M
PO

N
 E

N
T 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
0

)
 S

YS
TE

M
S 

b)
 M

IS
SI

O
N

 

C
R

EW
 

a
) 

IN
C

IIC
A

TI
O

N
 

b)
 A

C
rl

O
N

 

T
h

is
 r

e
la

y
 i

s
 

us
ed

 
in

 c
o

n
ju

n
c-

 
ti

o
n

 w
it

h
 p

an
el

 
in

d
ic

a
to

r 
li

g
h

t 
m

o
n

it
o

ri
n

g
 o

f 

R
el

ay
, 

L
at

ch
in

g
, 

"D
at

a 
R

ec
o

rd
er

 
M

ot
io

n 
M

o
n

it
o

r 
R

el
ay

 #
1"

 
(K

3-
28

3)
 

(5
2-

79
70

3-
61

) 

D
at

a 
R

cd
r 

ta
p

e 
m

ot
io

n.
 

on
 c

o
n

ta
ct

s 
du

e 
to

 o
o

n
tu

m
in

at
io

 

M
 

a
) 

P
o

le
 C

 
fa

il
s

 
op

en
 i

n
 t

h
e 

re
s

e
t 

p
o

si
ti

o
n

. 

b
) 

In
su

la
ti

n
g

 f
il

m
 

cn
 c

o
n

ta
c

ts
 d

ue
 

to
 c

on
ta

m
ln

a-
 

ti
o

n
. 

a
) 

N
on

e 

b
) 

N
on

e 

I :) 
W

he
n 

P
ri

m
e 

D
at

a 
R

ec
or

d 
ON

 
co

m
m

an
ds

 a
re

 n
o

t 
in

 e
ff

e
c

t 
an

d 
v

o
ic

e 
re

co
rd

 i
s
 m

an
ua

ll
y 

co
m

m
an

de
d 

"O
ff

",
 

po
w

er
 
is

 n
o

t 
re

m
ov

ed
 

fr
om

 
th

e
 v

o
ic

e 
"R

EC
O

R
D

' 
li

g
h

ts
. 

a
) 

P
o

le
 C

 f
a

il
s

 
op

en
 

in
 t

h
e

 
la

tc
h

 p
o

si
ti

o
n

. 

a
) 

P
o

le
 A

 f
a

il
s

 
op

en
 

in
 t

h
e 

re
s

e
t 

o
r 

la
tc

h
 

p
o

si
ti

o
n

. 

b
) 

In
su

la
ti

n
g

 f
il

m
 

a
) 

T
he

 v
o

ic
e 

"K
EC

O
RD

" 
li

g
h

te
 d

o
 

n
o

t 
ex

ti
n

g
u

is
h

 w
he

n 
th

e
 v

oi
cc

 
re

co
rd

 f
u

n
c=

io
n

 i
s
 m

an
u

al
ly

 
co

m
m

an
de

d 
"O

FF
". 

b
) 

In
su

la
ti

n
g

 f
il

m
 

on
 c

o
n

ta
c

ts
 d

ue
 

to
 c

on
ta

m
in

a-
 

a
) 

N
on

e 
- G

SE
 u

se
 o

n
ly

. 

b
) 

N
on

e.
 

ti
o

n
. 

a
) 

P
o

le
 D

 f
a

il
s

 
op

en
 i

n
 t

h
e

 
re

se
t 

p
o

si
ti

o
n

. 

b
) 

In
su

la
ti

n
g

 f
il

m
 

on
 c

o
n

ta
ct

s 
du

e 
to

 c
on

ta
m

in
a-

 
ti

o
n

. 

b
)(

l)
 C

re
w

 c
h

ec
4

e 
th

e
 s

w
it

ch
es

 
an

d 
c

ir
c

u
it

 b
re

ak
er

s 
fo

r 
as

so
ci

at
e1

1
 e

qu
ip

m
en

t 
w

hi
ch

 
co

u
ld

 c
au

:r
e 

th
e 

an
om

al
y.

 
(2

) 
C

re
w

 
in

fo
m

s 
gr

ou
nd

 
o

f 
th

e
 

I 
I 

an
om

al
y.

 

b
) 

N
on

e.
 

V
oi

ce
 r

ec
o

rd
in

g
 i

s
 n

o
t 

af
fe

ct
ed

 b
y 

lo
ss

 o
f 

po
w

er
 

to
 

th
e 

v
o

ic
e 

"R
EC

O
RD

" 
li

g
h

ts
. 

a
) 

Po
w

er
 
is

 n
o

t 
ap

p
li

ed
 t

o
 t

h
e

 
v

o
ic

e 
"R

EC
O

RD
" 

li
g

h
ts

 w
he

n 
th

e 
cr

ew
 c

om
na

nd
s 

v
o

ic
e 

re
co

rd
 "

ON
". 

b
)(

l)
 C

re
w

 c
h

ec
k

s 
th

e 
sv

it
ch

es
 

an
d 

c
ir

c
u

it
 b

re
ak

er
s 

fo
r 

as
so

ci
at

ed
 

eq
ui

pm
er

it
 w

hi
ch

 
co

u
ld

 t
au

p
e 

th
e

 a
no

m
al

y.
 

(2
) 

C
re

w
 

in
fo

rm
s 

gr
ou

nd
 

o
f 

th
e

 
o

b
se

rv
ed

 a
no

m
al

y.
 

a
) 

V
oi

ce
 

"R
EC

O
ItD

tl 
li

g
h

ts
 d

o
 n

o
t 

li
g

h
t 

up
 w

he
n 

th
e 

cr
ew

 r
ec

or
c 

v
o

ic
e.

 

G
R

O
U

N
D

 
' 

a)
 I

N
D

IC
A

TI
O

N
 
' 

, 
', 

b)
 A

C
TI

O
N

 

a
) 

N
on

e.
 

P
o

le
 D

 i
s
 n

o
t 

fu
n

c-
 

ti
o

n
a

l 
in

 t
h

e 
re

s
e

t 
p

o
si

ti
o

n
. 

a
) 

N
on

e.
 

a
) 

N
on

e 

b
) 

N
on

e 

a
) 

N
on

e.
 

b
) 

N
on

e.
 

a
) 

N
on

e.
 

b
)(

l)
 k

ft
e

r 
v

o
io

e 
du

m
p 

h
as

 b
ee

n 
co

m
pl

et
ed

, 
gr

ou
nd

 
in
fo
rm
a 

cr
ew

 t
h

a
t 

re
co

rd
ed

 v
o

ic
e 

h
as

 b
ee

n 
re

ce
iv

ed
. 

a
) 

N
on

e 

,, 
. 

b
) 

N
on

e 
, 

I 
' 

C
M

l 

a
e

*~
 

L
O

O
 

a)
 T

IM
E

 T
O

 
A

B
O

R
T 

(H
R

S)
 

b)
 F

A
IL

tJ
R

E
 

C
A

TE
C

O
R

Y
 

-.- 
a

) 
N/

A 

b
) 

II
Ib

 

a
) 

N/
A 

b
) 

II
Ib
 

a
) 

N/
A 

b
) 

II
Ib
 

a
) 

N/
A 

\ 

b
) 

II
Ib
 



.,,,
 10 Ju

ly
 1

97
0 

.
c

b
~

~
r

c
 

31
 A

u
n

~
t

 
19
'7
1 

.r
b

ls
ca

 
-.

 

I
Y
S
T
~
M
I
I
N
S
T
R
L
I
M
F
,
N
T
~
T
T
~
N
 

,
u

s
~

r
r

r
r

u
~

~
R

.
 

CO
N

TR
O

L 
M

C
D

B
B

f
A

I
E

U
 

S
T

. 
L

O
U

IS
. 

C
IS

IO
U

II
 

s)
 

T
he

 "
D

A
1 

b
)(

l 

li
g

h
t 

te
st

s 
g

o
r~

d
. 

v
o

ic
e 

re
co

rd
 

sw
it

ch
 t

o
 t

h
e

 
(2

) 
C

re
w

 
:,

w
it

ch
es

 
th

e
 3

.5
 

SI
A

 
"R

EC
O

RD
" 

p
o

sl
ti

o
n

. 
v

o
ic

e 
re

co
rd

 
sw

it
ch

 t
o

 t
h

e
 

"R
LC

CI
 D

" 
~

c
iu

i ti
o

n
. 

T
he

 
v

o
ic

e 
"H

EC
O

RD
" 

li
g

h
t 

(g
re

en
 

co
m

es
 O

N.
 

T
h

is
 i

n
d

~
c

a
te

o
 

th
a

t 
*.

he
 D

at
a 

fi
rc

o
rd

er
 h

as
 

ta
p

e 
rl

o
ti

tn
. 

(3
) 

C
re

w
 

~
if

o
rm

s g
ro

ut
ld

 
of

 
th

e 
an

om
a 

y.
 

a
) 

N
on

e.
 

b
) 

N
on

e.
 

a
)(

l 

sw
f 

tc
li

 (
lo

ca
te

d
 o

n 
p

an
el

 
fo

r 
th

e
 t

im
e 

p
er

io
d

 d
ur

in
g 

ti
 o
h

, 
th

e
 "

D
A

TA
 
RE
CO
RD
" 

1
1

g
h

t 
(e

re
en

) 
d

o
es

 n
o

t 
co

m
a 

O
N

. 
(2

) 
W

he
n 

th
e 

cr
ew

 s
w

lt
ch

es
 o

ne
 

of
 

t
h

~
 

V
IJ

IC
~

 re
cl

>
rd

 s
w

lt
ch

e 
to

 t
ht

? 
"I

IL
CO

R!
)"

 
p

o
cj

it
io

n
, 

th
e

 v
o

lc
c 

"R
EC

Q
D

n 
li

g
h

ts
 

(g
re

en
) 

do
 n

o
t 

co
m

e 
ON

. 

I 
! 

C
O

M
PO

N
 E

N
1 

R
&

lW
, 

L
a
tc

h
in

g
, 

"D
at

a 
P

ea
o

rd
er

 
M

ot
io

n 
M

un
i t

o
r 

R
el

ay
 H
1"
 

(X
?-
28

3)
 

(5
2-

79
70

3-
61

) 
(C

o
n

tl
n

u
eJ

) 

a)
 F

A
IL

U
R

E
 M

O
D

E 
b)

 M
O

ST
 P

R
C

B
A

B
LE

 
F

A
IL

U
R

E
 C

A
U

SE
 

a
) 

P
o

le
 D

 P
a

il
s 

o
p

~
r.

 In
 t

h
e

 
la

t.
ch

 
~

o
s

i
 

ti
o

n
. 

b
) 

In
su

la
ti

n
e

 f
il

m
 

on
 c

o
n

ta
c 

ts
 d

ue
 

to
 c

o
n

ta
n

d
n

at
io

n
, 

I 

M
~~

~~
~ 

M
 M M 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
0

)
 S

YS
TE

M
S 

b)
 M

IS
SI

O
N

 

a
) 

W
he

n 
th

e
 c

re
w

 m
an

ua
ll

y 
re

co
rd

s 
P

ri
m

e 
D

al
a,

 
pc

 w
cr

 
is

 n
o

t 
su

p
p

li
ed

 t
r 

th
e

 "
D

A
TA

 
RE

CO
RD

" 
ll

g
h

t 
on

 
P

an
el

 2
04

. 

b
) 

N
on

e.
 

Lo
rrs

 
of

 
pc

jw
er

 
to

 t
h

e
 

"D
AT

A 
RE
CO
2D
" 

ll
p

h
t 

d
o

es
 n

u
t 

a
ff

e
c

t 
th

e 
re

c
o

rd
in

g
 

o
f 

k
in

e
 

D
at

a.
 

T
he

 r
ec

o
rd

in
g

 o
f 

P
rl

m
e 

D
at

a 
is

 n
o

rm
al

ly
 c

o
n

tr
o

ll
ed

 
by

 
th

e
 g

ro
un

d.
 

1 
a

) 
P

o
le

 Z
 o

r 
P

o
le

 B
 a

) 
N

on
e,

 
th

e
se

 p
c

le
s 

a
re

 s
p

ar
es

. 
fg

il
s

 o
pe

n 
in

 t
h

 
re

o
e

t 
o

r 
la

tc
h

 
~

o
s

it
lo

n
. 

b
) 

In
n

u
la

tl
n

g
 f

il
m

 
cn

 c
u

n
ta

c
ts

 d
ue

 
to

 c
c 

nt
um

in
ot

ic
m

. 

r)
(l

) 
L

nt
ch

 c
~

*
ll

 
fa

il
s

 c
jp

en
, 

or
. 

(2
) 

P
o

le
 B

 f
a

il
s

 
o

~
c

n
 in

 t
h

e
 

re
se

t 
p

u
n

it
io

n
. 

b
)
 

N
on

e.
 

a
) 

W
he

n 
th

e 
cr

ew
 m

an
ua

ll
y 

co
rn

- 
m

an
ds

 
"D

A
TA

 
RE

CO
RD

" 
o

r'
v

o
ic

e
 

"R
EC

O
R

D
", 

po
w

er
 
is

 n
o

t 
s

n
~

p
li

e
d

 to
 t

h
e

 r
e

o
p

e
c

ti
v

r 
p

an
el

 
in

d
ic

a
to

r 
li

g
h

ts
. 





,.,, 
10

 J
u

ly
 l

W
0

 

.,,
,,,

, 
3

1
 A

ug
us

t 
19

'7
1 

s
)\

l)
 T

ol
e 

A 
fh

il
s

 
,,p

en
 w

he
n 

c
o

il
 

js
 

en
er

ei
ze

J,
 

o
r 

(2
) 

C
o

il
 f

a
il

s
 

(-
pe

n 
w

i 
tn

 
R

cl
uy

 
K

3-
2H

3 
in

 t
li

c 
re

se
t 

p
o

sl
 ti

u
n

. 

O
) 

F
A

IL
U

R
E

 M
O

D
E 

b)
 M

O
ST

 P
R

O
D

A
B

LE
 

F
A

IL
U

R
E

 C
A

U
SE

 

b
)(

l)
 

D
ef

ec
ti

v
e 

w
ir

e 
u

r 
te

rm
ln

fl
l 

du
e 

to
 n

~
ec

ha
n-

 
Ic

a
l 

o
r 

th
er

m
- 

a
l 

g
tr

e
ss

, 
(2

) 
In

su
la

ti
n

g
 

fi
lm

 r
,n

 
co

n
ta

ct
v

 d
ue

 
to

 c
un

ta
m

in
a-

 
tl

m
. 

a
)(

l)
 P

cl
e 

0 
fa

il
s

 
op

en
 w

he
n 

c
o

il
 

is
 c

n
e

r~
lz

e
d

, 
o

r 
(2

) 
C

o
il

 f
a

il
s

 
op

en
 w

it
h

 
R

el
ay

 
K

1-
28

3 
in

 t
h

e 
la

tc
h

 
p

o
si

ti
o

n
. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
C

) 
SY

ST
EM

S 
b)
 M

IS
SI

O
N

 

li
l 
K3
-2
83
 c

a
z

b
e

 cy
cl

ed
 

to
 

C
R

EW
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

th
e 

la
tc

h
 p

c.
si

 ti
o

n
, 

th
u

s,
 

w
he

n 
th

e 
cr

ew
 

nl
an

ua
ll

y 
co

rm
un

ds
 

"D
AT

A 
kE

CC
RD

" 
' o

r 
v

o
ic

e 
"R

EC
O

R
D

", 
po

w
e?

 
is

 
n

o
t 

su
rp

li
ed

 
to

 t
h

e 
re

sp
ec

 
L

iv
e 

j 
u

e
l

 i
n

d
ic

tl
tn

r 
li

g
h

ts
. 

N
on

e.
 

L
os

s 
o

f 
p

tn
er

 
to

 t
h

e 
"D

AT
A 

IL
EC

O
RD

" 
an

d 
v

o
ic

e 
I'R

EC
O

RD
" 

li
g

h
ts

 d
o

es
 n

o
t 

a
ff

e
c

t 
re

c
o
rd

in
g
 

ca
l a

b
il

it
y

. 

b
)(

l)
 D

ef
ec

ti
v

e 
w

ir
e 

o
r 

te
r~

n
ln

a
l 

du
e 

to
 m

ec
ha

n-
 

ic
a

l 
o

r 
th

er
m

- 
a

l 
st

re
:j

s.
 

(2
) 

In
su

la
ti

n
g

 
fi

lm
 o

n 
co

n-
 

ta
c

ts
 d

ue
 

to
 

m
ec

h
an

ic
al

 
o

r 
th

er
m

al
 s

tr
e

ss
+

 

R
e

lw
 K

3-
28

3 
ca

n
n

o
t 

b
e 

cy
cl

ed
 

to
 t

h
e 

re
se

t 
p

o
si

ti
o

n
. 

T
h

er
e 

is
 n

o 
o

th
er

 e
ff

e
c

t 
on

 
th
e 

sy
st

em
. 

b
) 

N
on

e 

m
~

z
z

c
re

w
i 

tc
h

es
 t

h
e 

. 
. 

RE
CO

RC
IN

O
 

DA
TA

" 
sw

it
ch

 (
10

- 
ca

tc
d

 o
n 

P
an

el
 2

04
) 

to
 t

h
e

 
"R

EC
O

RD
" 

p
o

si
 t

l (
,n

, 
th

e 
"D

.41
 

RE
CG

RC
" 

li
g

h
t 

(g
re

en
) 

do
es

 
n

o
t 

cc
se

 O
N.

 
(2

) 
W

he
n 

th
e 

cr
ew

 
sw

it
ch

es
 o

n'e
 

of
 

th
e 

v
o

ic
e 

re
co

rd
 

sw
it

ch
c 

to
 t

h
e 

"R
EC

(;I
iD

" 
p

ti
si

ti
o

n
, 

I 
th

e 
v

c~
ic

e t
'

~
~

~
@

t
~

l
l

 
li

g
h

ty
 

(g
re

en
) 

do
 n

o
t 

co
ro

e 
ON

. 

))
(I

) 
C

re
w

 
k

se
s 

th
e 

"L
IG

H
TI

N
G

 
ST

A
TU

:;" 
te

s
t 

sw
it

ch
 

(l
o

- 
ca

tz
ed

 o
n 

P
an

el
 2

07
) 

to
 t

es
l 

th
e

 "
IJ

A
T

A
 Rn

co
nn

tl 
li

e
h

t.
 

(2
) 

C
re

w
 

in
fn

rn
~

s g
rc

un
d 

o
f 

r
o
o
@
&
 

1
0

0
3

 

b
) 

G
ro

un
d 

in
fo

rm
s 

cr
ew

 t
h

a
t 

D
R

~
R

 
R

cd
r 

ap
pe

ar
ed

 
to

 b
e 

fu
n

ct
io

n
in

g
 n

o
rm

al
ly

 d
u

ri
n

g
 

th
e 

ti
m

e 
p

er
io

d
 

in
 w

hi
ch

 
th

e 
an

om
al

y 
w

as
 

no
te

d.
 

R
EC

O
M

M
EN

D
A

TI
O

N
S 

C
R

O
VN

D
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a
) 

R
ec

or
de

d 
D

at
a 

o
r 

R
ec

or
de

d 
D

at
a 

an
d 

V
oi

ce
 i

a
 r

ec
ei

v
ed

 
fo

r 
th

e 
ti

m
e 

p
er

lo
d

 d
u

ri
n

g
 

w
hi

ch
 

th
e 

a
n

m
a

ly
 w

as
 n

o
te

d
. 

b
) 

II
Ib

 

*)
T

IM
E

 T
O

 
A

B
O

R
T 

(H
R

S)
 

b)
 F

A
IL

U
R

E
 

C
A

TE
G

O
R

Y 
a)

 
N

/A
 

' 

I 



o.
rr

 
1

0
 J

u
ly

 1
97

0 
s.,

,T
CY

r 
IN

S
T

R
W

T
A

T
IO

N
 

.r
, 

31
 A

u
~

u
s

t 1
9

7
1

 
s

u
s

s
v

s
r 

E
M

, 
IN

ST
R 

CO
NT

RO
L 

M
C

b
)O

N
A

lE
h

L
. 

--
 

_ _
 

--
 * 
_

_
_

--
-_

--
 

- 
--

- 
- 

- 
--

 - 
..

. 
-
.
 -

-
 - 

,,.
lO"
,,,
 

m
,o

""
, 

. 
--

--
 -
 - 

-- 
--

--
- 

-.
 

'
 

m
lb

lS
C

3
 

w
hi

ch
 

th
e 

an
om

al
y 

w
as

 n
ot

ed
. 

(2
) 

C
re

w
 

in
fo

rm
s 

gr
ou

nd
 o

f 
th

e 
an

on
ia

ly
 . 

ti
o

n
a

l 
in

 t
h

e
 r

e
se

t 
p

o
si

ti
o

n
. 

on
 c

o
n

fe
ct

s 
du

e 
to

 c
o

n
ta

m
ln

n
ti

o
n

 

(
D
m
)
 in

d
ic

a
te

s 
th

e
re

 i
s 

no
 

ta
p

e 
m

ot
io

n.
 

f
i

b
 o

n 
co

n-
 

an
d 

c
ir

c
i~

it
 b
re

ak
er

s 
fo

r 
IM

 
in

d
ic

a
te

s 
th

e
 D

at
a 

R
cd

r 
ta

c
ts

 d
ue

 
to

 
as

so
ci

at
ed

 e
qu

ip
m

en
t 

w
hi

ch
 

tu
rn

ed
 

O
FF

 
a

s
 c

om
an

de
d.

 
co

u
ld

 c
au

se
 t

h
e 

an
om

al
y.

 
(2

) 
G

ro
un

d 
re

q
u

es
ts

 t
h

a
t 

th
e

 
cr

ew
 m

an
ua

ll
y 

sw
it

ch
 t

h
e 

(2
) 

D
ef

ec
ti

v
e 

w
ir

e 
D

at
a 

R
cd

r 
"O

FF
r1

 t
o

 d
et

er
- 

o
r 

te
rm

in
al

 
m

in
e 

w
he

th
er

 t
h

e 
li

g
h

t 
r
il

 
du

e 
to

 m
ec

ha
n-

 
tu

rn
 O

FF
 

(l
ig

h
t 

d
o

es
 n

o
t 

ic
a

l 
o

r 
th

er
m

- 
a

l 
st

re
ss

. 



$y
,,
tn
, 

IN
rn

U
M

EN
TA

TI
O

N
 

E
rt

 
IN

JT
R

, 
CO

NT
RO

L 
IW

C
D
O

C
W

P
B
IE

U
 

S
T

. 
L

O
U

IS
. 

U
1

1
s

O
u

R
l 

to
 c

m
ta

m
in

at
io

n
. 

up
en

 
in

 t
h

e 
re

- 
se

t 
ur
 

lu
tc

h
 

on
 c

~
a

ta
c

ts
 du

e 
to

 c
o
n
ta

m
in

at
io

n
. 



10
1 

Ju
ly

 
19

70
 

..\
,,,
: -
 

S
V

S
T

E
Y

I 
w

sT
R

m
T1

O
H

 
i 

s
u

a
s

~
s

r
c

m
 

M
C

D
O

IP
IIB

IE
L
L
 

IT
. 

L
O

U
IS

. 
Y

ls
lO

U
n

l 

.I
*

ll
t
3

 

r
.

 

a)
 F

A
IL

U
qE

 M
O

D
E 

FA
IL

U
R

E
 E

FF
EC

T 
CR

EW
 

CO
M

PO
N

EN
T 

M;v';:
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

a
) 

SY
ST

EM
S 

a)
 IN

D
IC

A
TI

O
N

 
FA

IL
U

R
E

 C
A

U
SE

 
b)

 M
IS

SI
O

N
 

b)
 A

C
TI

O
N

 

R
el

ay
, 

S
lo

v
 

R
el

ea
se

, 
,!

'V
oi

ce
 

~
ig

h
ts

 R
nr

er
 

R
el

ay
 

$2
" 

(~
3

-2
@

) 
0

2
-7

9
7

1
5

-1
3

) 

3.
5.

31
 

T
h

is
 r

e
la

y
 i

r 
us
ed
 

fo
r 

co
n-

 
tr

o
ll

in
g

 p
a
v
v
 

to
 t

h
e

 
"T
AP
E 

R
x

m
m

c 
DA

TA
 

L
IG

II
P"

. 

M 
a

) 
(1

) 
k

l
e

 A
 f

a
i

b
 
a

) 
P

rn
re

r 
is

 n
o

t 
su

p
p

li
ed

 t
o

 t
h

e
 

op
en

 w
he

n 
c

o
il

 
M

DA
/A

M
/cu

s 
v

o
ic

e 
"R

EC
O

RD
" 

ia
 e

n
er

g
iz

ed
, 

or
 

li
g

h
ts

 (
g

e
e

n
) 

w
he

n 
th

e 
cr
ew
 

(2
) 

C
o

il
 f

o
il

s
 

#
w

it
ch

es
 a

ny
 

o
f 

th
e 

v
o

ic
e 

' 

o
p
e
n
 v

lt
h

 R
el

ay
 

I 
re

co
rd

 
sv

it
ch

en
 t

o
 t

h
e

 
I 

l[
?-

27
9 

in
 t

h
e 

"R
E

C
O

R
D

" 
p

o
si

ti
o

n
. 

I 
r;

ae
<

 
p

o
si

ti
o

n
. 

I 
(1

) 
In

e
u

la
th

g
 

b
) 

H
on

e.
 

L
os

e 
o

f 
p

av
er

 
to

 t
h

e 
fi

lm
 o

n 
co

n
tn

ct
a 

v
o

ic
e 

"R
EC

O
RD

" 
li

g
h

ta
 d

o
es

 
du

e 
to

 c
o

n
ta

m
i-

 
n

o
t 

a
ff

e
c

t 
re

co
rd

in
g

 c
ap

a-
 

n
at

io
n

. 
b

il
it

y
. 

(2
) 

D
cr

ec
ti

v
e 

w
ir

e 
or
 

te
rm

in
al

 
d

u
e 

to
 m

ec
ha

ni
- 

c
a

l 
o

r 
th

er
m

al
 

st
re

ss
. 

M 
a)
 

(1
) 

F
b

le
 B
 f

a
il

r 
a

) 
F

w
cr

 
is

 n
o

t 
r

e
m

e
d

 i
ro
a 

th
e

 
op

en
 w

he
n 

c
o

il
 i

s
 

)(
M

JM
ox

s vo
ic

e 
"R

EC
O

RD
' 

en
er

g
iz

ed
, 
or
 

li
g

h
ts

 (
m

e
e

n
) 

w
he

n 
th

e
 c

re
v 

(
2
)
 C

o
il

 f
a

il
s

 
sw

it
ch

es
 t

h
e

 a
ll
 v

o
ic

e 
-RI 

op
en

 v
it

h
 P

el
ay

 
sv

it
ch

ea
 t

o
 t

h
e

 
"o

n"
 p

o
ai

- 
K3
-2
79
 F

n 
th

e 
ti

o
n

. 
la

tc
h

 p
o

si
ti

o
n

. 

(1
) 

In
su

la
ti

n
g

 
b

) 
1P

cn
e.

 
U

p
ro

p
er

 o
p

er
at

io
n

 o
f 

fi
lm

 o
n 

c
o

n
ta

c
tr

 
th

e
 v

o
ic

e 
%

EC
U

R
D

" 
li

&
h

ts
 d

oe
r 

du
e 

to
 c

o
n

td
-

 
n

o
t 

a
ff

e
c

t 
re

co
rd

in
g

 c
a

p
b

il
- 

n
at

io
n

, 
or
 

it
y

. 
(2

) 
D

ef
ec

ti
v
e 

w
ir

e 
o

r 
te

rm
in

al
 

d
u

e 
to

 m
c!

.n
ni

- 
c

d
l 
or
 

th
cr

rm
l 

I)
 T

he
 v

o
ic

e 
'%

ZO
I"D

" 
li

g
h

t#
 d

o
 

n
o

t 
co

ne
 0

;T
 

w
he

n 
th

e 
cr

ew
 

 w
it

ch
e 

en
 

on
e 

o
f 

th
e

 v
o

ic
e 

re
co

rd
 s

w
it

ch
es

 
to

 t
h

e
 

"R
EC
QR
D"
 p

o
si

ti
o

n
. 

b)
 

(1
) 

C
re

w
 

ch
ec

k
s 

th
e 

av
it

ch
er

 
an

d 
ci

rc
u

i:
 

b
re

ak
er

a 
fo

r 
as

so
ci

at
ed

 e
qu

ip
m

en
t 

w
hi

ch
 

co
u

ld
 c

au
sl

? 
th

e 
fa

il
u

re
. 

(2
) 

C
re

w
 

il
li

o
rm

s 
gr

ou
nd

 o
f 

th
e

 
a

n
o

e
.

 

a)
 T

he
 v

o
ic

e 
*R

EC
O

R
D

* 
li

g
h

ts
 d

o
 

n
o

t 
er

ti
n

ep
li

n
h

 w
he

n 
a

ll
 o

f 
th

e 
v

o
ic

e 
R

R
EC

~B
D

" s
w

it
ch

en
 a

re
 i
P 

th
e

 "
OF
F"
 ~

Jo
si

ti
o

n
. 

b
) 

(1
) 

me
w 

cb
ec

lr
r 

th
e

 n
ri

tc
h

e.
 

d
 c

ir
c

u
it

 b
re

ak
er

r 
fo

r 
as

so
ci

at
ed

 e
q

u
ip

n
en

t 
w

hi
ch

 
co

u
ld

 c
au

se
 t

h
e 

8n
om

l.
y.

 
. 

(2
) 

cr
ew

 i
n

fo
ra

s 
p

o
u

u
d

 o
f 

th
e 

a
n
o
m
a
l
y
.
 

d
u

ri
n

g
 v

h
ic

h
 

th
e 
.n
o&
 

M
I 

n
o

te
d

. 

b
) 

B
o

u
n

d
 

in
fo

rm
 c

re
w

 t
h

t 
th

e
 

D
at

a 
R

cd
x 

ap
pe
ar
# 

to
 h

av
e 

be
e 

fu
n

ct
io

n
in

g
 n

o
rs

a
ll

y
 d

u
ri

n
g

 
th

e
 t

im
e 

p
er

io
d

 i
n
 w

hi
ch

 t
h

e
 

an
0u

d
.y

 v
ae

 
no

te
d.

 

I 
a)

 I
f 

P
ri

m
 Q

ta
 
11

 n
o

t 
b

ei
n

g
 

re
co

rd
ed

, 
th

e
 T

/R
 #

1
 W

pe
 

m
ti

o
n

 W
n

it
o

r 
ch

an
n

el
 (
@
a
)
 

in
d

ic
a

te
#

 t
h

e
re

 i
s

 n
o 

b
p

e
 

m
ot

io
n.

 

b)
 

(1
) 

('i
ro

un
d 

in
io

rm
s 

cr
ew

 t
h

a
t 

TH
 i

n
d

ic
a

te
s 

th
e

 Q
ta

 
Rc
dr
 

tu
rn

ed
 a

W
 
M

 c
m

d
e

d
.

 
(2

) 
G

ro
un

d 
re

q
u

es
t#

 t
h

a
t 

th
e

 
cr

ew
 m

an
ua

ll
y 

aw
it

ch
 t

h
e

 
D

at
a 
Rc
dr
 

*W
p

m
 to

 d
et

er
m

in
e 

w
he

th
er

 
th

e
 l

ig
h

t 
w

il
l 

tu
rn

 
OF

F 
(l

ig
h

t 
d

o
es

 n
o

t 
tu

rn
 O

F
F

) 







n.v
s 

~
~

u
~

u
e

t
 

19
71

 
S

vr
rE

u
t 

m
S

m
m

A
~

~
~

~
 

.r
ot

 
3.

5.
u 

! 

-C
\I

I~
: 

~
"

O
~

V
S

T
F

M
I =. 

CO
NT

RO
L 

M
&

:W
Q

'N
N

E
b

L
 

.,,,.
, fi

73
 V

a
l. 
II
 

1
1

. 
L

O
U

I¶
. 

Y
IW

O
U

II
 

*C
b

tI
L

D
 

m
oo

.&
 

la
33

 

FA
IL

 L
IR

E 
C

A
U

SE
 

se
t 

or
 l

a
tc

h
 

to
 c

on
ta

m
in

a-
 

(5
40

8)
 i
s 

gi
ve

n
. 

th
er

m
el

 a
tr

es
s.

 

QC
M

 C
on

ta
ru

ln
nt

io
n 

M
on

it
or

 
d

n
ta

 i
s

 r
ec

ei
v

ed
 a

ft
e

r
 t

h
e 

O
FF

 c
o~

nn
ur

nd
 (5

40
9)

 1
s 

gi
ve

n
. 

O
FF

 c
oa

m
nd

 l
ra

a 
b

ee
n

 ~
iv

e
n

. 

o
r 

te
rm

in
al

 d
ue

 
m

ov
ed

 f
ro

m
 t

h
e 

Q
C

N
;e

, 
th

ey
 

to
 m

e
c

~
i

c
a

l
 

re
q

u
es

t 
th

a
t 

th
e 

cr
ev

 o
v

it
ch

 
th

e 
'Q

CM
 M

ON
" 

c 
lr

cu
it

 
b

re
ak

er
 

(o
n

 P
an

el
 2

0
0
) 

to
 t

h
 

op
en

 p
o

si
ti

o
n

. 







sy
 S

TE
M

, 
IN

ST
R

U
!@

W
A

T
IO

N
 

~u
er

rr
i EM

, 
D

E
T

R
 C

ON
TR

OL
 

W
C

Q
O

W
M

E
h

l 
S

T.
 

L
O

U
IS

. 
Y

II
¶

D
U

N
I 

a
)

 P
o

le
 F
 (

o
r 

P
o

le
 

E 
o

r 
P

o
le

 D
) 

fa
il

s
 o

pe
n 

in
 t

n
t 

la
tc

h
 p

o
si

ti
o

n
. 

o
) 

F
A

IL
U

R
E

 M
O

D
E

 
F

A
IL

U
R

E
 E

F
F

E
C

T
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

0
) 

SY
ST

EM
S 

F
A

IL
U

R
E

 C
A

U
SE

 
b)

 M
IS

SI
O

N
 

- 

a
) 

T
oe

re
 i

s
 a

 
lo

ss
 o

f 
ti

le
 v

o
ic

e 
in

p
u

t 
si

g
n

a
l 

to
 R

cd
r 

1
 (

o
r 

R
cd

r 
2 

o
r 

R
cd

r 
3)

w
he

n 
th

e 
cr

ew
 a

tt
em

p
ts

 t
o

 r
ec

o
rd

 
vo

ic
 

fr
om

 o
ne

 o
f 

th
e 

OW
S 

o
f 

M
IM

 
st

at
io

n
o

. 

C
R

EW
 

O
) 

IN
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

1. a
)

 
N

on
e 

b
) 

In
su

la
ti

n
g

 f
il

m
 

b
) 

N
on

e.
 

Tw
o 

d
if

fe
re

n
t 

R
cd

r 
ca

n 
s

ti
ll

 b
e 

uo
ed

 
fo

r 
re

co
rd

- 
in

g
 v

o
ic

e 
fr

om
 t

h
e 

OW
S 

an
d 

M
M
 

st
a

ti
o

n
. 

a
)

 L
at

ch
 c

o
il

 f
a

il
s

 
op

en
. 

a
) 

P
o

le
 A

 f
a

il
d

 o
pe

 
a

)
 N

on
e 

- G
SE

 
u

se
 o

nl
y.

 
in

 t
h

e 
re

se
t 

o
i 

h
tc

h
 p

o
si

ti
o

n
. 

1 

b
) 

D
ef

ec
ti

v
e 

w
ir

e 
o 

b
)
 1

:o
ne

. 
C

re
w

 c
an

 u
se

s 
th

e
 A

M
 

o
r 

la
ck

 V
oi

ce
 R

ec
or

d 
sw

it
ch

es
 

m
ec

ha
ni

ca
l 

o
r 

w
he

n 
tn

ey
 w

is
h 

to
 r

ec
o

rd
 v

o
ic

d
 

th
e

m
1

 s
tr

ee
lr

. 
fr

om
 a

n
 M

IM
 o

r 
OM

S 
st

a
ti

o
n

. 

a
)

 C
re

w
 c

an
n

o
t 

re
co

rd
 v

o
ic

e 
by

 
u

si
n

g
 t

h
e

 V
oi

ce
 R

ec
or

d 
, 

sw
it

ci
le

s 
in

 t
h

e 
OW

S 
o

r 
K

R4
. 

b
) 

N
on

e 

a
)

 
N

on
e 

a
)

 
N

on
e 

b
) 

In
su

la
ti

n
g

 f
il

m
 

on
 c

o
n

ta
ct

s 
du

e 
to

 c
o

n
ta

m
in

at
io

n
. 

b
) 

N
on

e 
b

) 
N

on
e 

G
RO

UN
D 

e)
 I

N
D

IC
A

TI
O

M
 

b)
 A

C
TI

O
N

 

a
)

 V
oi

ce
 r

ec
o

rd
ed

 
fr

om
 t

h
e

 O
WS
 

an
d 

M
DA

 s
fa

ti
o

n
s 

is
 n

o
t 

re
ce

iv
ed

 
fr

om
 t

h
e 

af
fe

ct
ed

 
R

cd
r.

 

b
) 

(1
) 

G
ro

un
d 

in
fo

rm
 c

re
v

 o
f 

an
om

al
y.

 

(2
) 

G
ro

un
d 

co
n

fi
g

u
re

s 
to

e 
R

cd
re

 s
o

 t
h

a
t 

th
e

 a
ff

ec
te

d
 

R
cd

r 
is

 t
h

e
 E

kp
 2

 R
cd

r 
o

r 
re

q
u

es
ts

 t
h

a
t 

th
e

 c
re

v
 

m
an

ua
ll

y 
do

 t
il

e 
sa

m
e.

 

a
)

 G
rw

d
 d

oe
s 

n
o

t 
re

ce
iv

e 
re

co
rd

ed
 

v
o

ic
e 

fr
om

 t
tr

e 
OW
8 

an
d

 M
DA

 s
ta

ti
o

n
s.

 

b
) 

(1
) 

G
ro

un
d 

in
fo

rm
 c

re
v

 o
f 

th
e 

an
on

al
y.

 

(2
) 

G
ro

un
d 

re
q

u
es

ts
 t

h
a

t 
th

c 
cr

ew
 u

se
 

t
~

.a
 AN
 o

r 
L

oc
k 

V
oi

c 
R

ec
or

d 
sw

it
ch

es
 w

he
n 

th
ey

 
re

co
rd

 v
o

ic
e 

fr
om

 a
n

 M
DA
 o

x 
OW

S 
st

a
ti

o
n

. 

a
)

 N
on

e 

b
) 

N
on

e 

i 1 
1 

s.
c&
 

3.
3.

51
 

fi7
3 

V
a
l. 
11
 

I 
"O

O
lL

 
10

03
 

R
EC

O
M

M
EN

D
A

TI
O

N
S 



I
Y

S
T

C
Y

I
~

T
~

N
 

lu
ar

,.,
rt

M
, 

IN
S%
 
CO
NT
RO
L 

lB
m

m
m

m
w

~
~

1
L

b
 

S
T.

 
L

O
L

l>
. 

U
11

10
11

R
1 



SY
ll
EM
t 

m
-A

TX
61

 
S

I,R
I"

,T
tM

, 
PR- 

~
~

~
O

L
 

M
C

C
b

Q
W

m
b

E
IU

 
IT

. 
L

O
U

I1
. 

Y
1

%
IO

U
II

I 
.r

b
1

%
1
3
 

a)
 F

A
IL

U
R

E
 M

O
D

E 
F

A
IL

U
R

E
 E

F
F

E
C

T
 

C
O

M
PO

N
EN

T 
~~~~~

~ 
b)
 M

O
ST

 P
R

O
B

A
B

LE
 

O
) 

SY
ST

EM
S 

F
A

IL
U

R
E

 C
A

U
SE

 
b)
 M

IS
SI

O
N

 
I 

I 
1
 

FC
M 

Fr
og

r-,
 

L
 

a
) 

b
a

n
 o

f 
R/
T 

a
)

 b
e

e
 o

f 
R/

T 
!CM

 
d

at
n

. 
~

e
la

y
e

h
 

R
io

lu
?r

 
H
 

TM
 o

u
tp

u
t.

 
ti

m
e 
da
ta
 i

s
 n

o
t 

af
fe

ct
ad

. 

3
.6

.u
 

du
e-

 t
o

 ~
c

h
n

n
ic

a
l 

S
ec

on
da

ry
 P

ro
gr

m
m

er
 

ia
 

o
r 

th
v

rr
m

l 
st

re
se

 
a

v
a

il
a

b
le

 i
n
 

in
a

c
ti

v
e

 s
ta

n
d

b
y

. 

l a
) 

b
~

s
 

o
f 

sn
b

ir
a

~
d

 1
 d

el
ay

ed
 

ti
m

 d
at

a.
 
?./
T 

TM
 d
at
a 

is
 n

ot
 

a
ff

e
c

te
d

. 

b
) 

C
co

np
on

ur
t 

fa
il

u
re

 b
) 

T
em

pc
rn

ry
 l

o
se

 o
f 

d
at

a.
 

A
 

du
e 

to
 n

ac
h

n
n

ic
al

 
S

c
c

o
n

W
y

 P
gm

 
la

 a
v

a
il

a
b

le
 

o
r 

th
er

m
al

 a
tr

e
a

s,
 

In
 h

a
c

ti
v

e
 a

te
nd

by
. 

J
 

C
R

EW
 

a
) 

,N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a
) 
lo
no
 

b
) 

R
on

e 

r
u

t 
, 

3.6
.1 

rr
.o

.1
 

,
d

i
~

I
 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)
 A

C
TI

O
N

 

a
) 

Ia
s

r 
o

f 
R/
T 

TM
 d

at
a.

 
D

sl
ay

ed
 

ti
a
s 

b
t

a
 i

s
 n

ot
 a

ff
ec

te
d.

 

b
) 

(1
) 

Q
r

o
d

 a
v

it
ch

es
 t

o
 t

b
e 

S
ec

on
da

ry
 
P
w
,
 m

 
(2

) 
ar

ou
nd

 r
sq

u
e

a
ts

 t
h

a
t 

th
e

 c
rc

v
 v

w
it

ch
 t

o
 t

b
e 

sa
co

n
d

ar
y

 P
m

r.
 

a
) 

b
e

8
 o

f 
7

 
~

p
e

 1
 de
la
ye
d 

ti
n
! 
da
ta
' 

' 
J
T
 T
M 

d
a

h
 I

n
 

no
t 

a
ff

sc
tc

a
. 

b
) 

(1
) 

(;
ro

w
 

it
c

h
e

s 
to
 t
he
 

S
ec

o
n

i,
y

 
P

p
,

 
(2

) 
G

ro
un

d 
re

q
u

ce
te

 t
h

a
t 

th
e

 
cr

ew
 s

w
it

ch
 t

o
 t

h
e

 
S

ec
on

da
ry

 
Pe
pr
. 



LO
 

Ju
ub

 1
9

7
0

 
rr

 cv
r 

--ATID' 
D

M
C

 
3.

6.
8 

O
h

?
* 

,,,,,,, 
31

 A
ug

us
t 

1
9

7
1

 
,u

es
v,

rP
M

, 
P

R
O

C
W

E
R

 C
O

N
TR

O
L 

w
c
m

&
b

A
fW

E
e
a
. 

ns.0.r 
&

p
)L

zL
 
10
03
 

R
E

C
W

E
N

V
A

T
IO

M
S

 

--- 

e 

1
1
1
-
 - ..

--
 

~
~

O
I

L
 

a)
 T

IM
E

 T
O

 
A

B
O

R
T 

(M
R

S)
 

b)
 F

A
IL

U
R

E
 

C
A

TE
G

O
R

Y 

a
) 

N/
A 

b
) 

II
Ib

 

a
) 
R

IA
 

b
) 

R/
A 

- 
D

ou
bl

e 
h

il
u

re
. 

a)
 

n/
A 

a
) 

H/
A 

\ 

b
) 

Il
lb
 

S
T.

 
L

O
U

IS
. 

*I
SS

O
U

*I
 

0
1

b
1

W
.3

 
_ 

_
_

_
+

-
 

--
 

- .
 

-.
- 

- 
. 

C
O

M
PO

N
 E

N
1

 
b)
 M

O
ST

 P
R

O
B

A
B

LE
 

F
A

IL
U

R
E

 C
A

U
SE

 
b)

 A
C

TI
O

N
 

--- 

t
o

 m
cc

b
an

ic
al

 
o

r 
th

er
m

al
 

se
le

c
ti

o
n

 o
f 

th
e

 S
cc

on
tl

nr
y 

P
ro

p
m

%
e

r,
 i

f
 

th
e

 P
ri

ri
w

y
 o

r 
gr

ou
nd

 c
o

m
~

an
d

o
 th

e
 s

v
it

ch
, 

S
cc

on
JL

vy
 F

CM
 

th
c

re
 w

ll
l 

bc
 a

 l
o

so
 o

f 
al
l 

Lo
v 

L
ev

el
 K

u
lt

ip
le

x
er

 d
at

a.
 

(2
) 

In
 t

h
e

 c
v

cn
t 
t
h
e
 f

a
tl

u
re

s 
o

cc
u

r 
d

u
ri

n
g

 a
n 

u
m

m
re

d
 

p
h

as
e,

 
cr

ew
 v

is
it

a
ti

o
n

 m
a
y
 

b
e 

p
re

cl
u

d
ed

 d
uo

 
to

 l
a

rg
e 

m
o

u
n

t 
o

f 
m

is
o

in
g

 d
at

a.
 

C
SE

 o
n

ly
 - 

N
O

 

P
ri

m
ar

y
 P

m
fp

am
er

 
to

 t
h

e
 

re
se

t 
p

o
si

ti
o

n
. 

In
te

rf
a

c
e

 D
ox
. 

R
es

u
lt

s 
in

 
lo

a
s 

o
f 
RZ
 

co
n

v
er

si
o

n
 o

f 
d

el
ay

cd
 t

h
e

 e
ub

tY
an

e 
da
ta
 

an
d

 c
on

ae
qu

er
it

 l
o

o
n

 o
f 

d
c

la
 

ti
m

e 
ou
bf
ra
nh
 d

at
a.

 

(3
) 
Cr
ew
 c

an
 m

n
w

U
y

 s
e

le
c

t 
P

ri
u

n
ry

 o
r 

G
cc

on
da

ry
 

P
ro

B
ra

xm
er

. 

-
.-

-
.-

-
-
-
-
.-

-
-
-
-
-
-
. 

a
*
.
-
-
-
 

. 
- 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

a
) 

N
on

e 

b
) 

N
on

e 
' 

a)
 

O
ro

un
d 

o
b

se
rv

en
 l

o
ss

 o
f 

a
ll

 
In

te
rf

a
c

e
 B

ox
 d
at
a,
 a
ll
 H
ig
h 

L
w

e
l 

M
u

lt
lp

le
x

er
 d

at
a,

 
en

d
 

al
l 

Lo
w

 L
w

e
l 

M
u

lt
ip

le
x

er
 

d
at

a.
 

b
) 

ar
ou

nd
 r

eq
u

eu
ts

 t
hs
t 

th
a

 
cr
ev
 s

w
it

ch
 t

o
 t

h
e
 d

es
ir

ed
 

P
ro

px
au

m
er

. 

a)
' 

N
on

e 

a
) 

O
ro

un
d 

o
b

o
er

v
es

 l
o

se
 0

2 
d

el
ay

ed
 t
im
e 

SF
 Q

ta
. 

b
)(

l)
 b

u
n

d
 s

w
it

ch
es

 t
o 
th
s 

S
ec

o
n

d
sr

y
 P

ro
g
ra

m
er

, 
o

r 

(2
) 
Gr
ou
nd
 r

eq
u

ee
ts

 t
h

a
t 
cr
ev
 

sw
lt

ch
 t

o
 t

h
e

 d
es

ir
ed

 
P

ro
a

rc
~

e
e

r.
 





.'
 

o
.r

r 
-
 

3
1

 A
u

g
u

st
 
19
71
 

.C
b

tS
C

3
 

IV
IT

C
M

I 
-A

TI
W

 
lu

es
rs

Tr
vl

 
r
R
o
C
m
w
E
~
 

CO
NT
RO
L 

m
c

m
o

f
ir

m
~

~
. 

IT
. 

L
O

U
IS

. 
Y

II
IO

U
II

 

R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 

th
e 

In
te

rf
n

cc
 

D
o

x.
 

p
le

x
er

 d
rr

ta
 a

nd
 a
ll
 I

n
tc

r-
 

fn
ce

 B
ox

 d
n

ta
. 

(2
) 

O
ro

un
d 

re
q

u
es

ts
 t

h
a

t 
th

e 
cr

ew
 s

w
it

ch
 t

o
 t
he

 d
en

ir
ed

 
(2

) 
G

ro
un

d 
ca

n 
se

le
ct

 S
ec

on
d

ar
y 

P
ro

g
rm

er
 . 

P
ro

&
rn

m
cr

, 
o

r 

(3
) 
Cr

ew
 

c
m

 m
a

n
u

a
ll

y
 s

el
ec

t 
P

ri
m

nr
y 

o
r 

Se
co

nd
ar

y 
P

ro
gr

m
n

cr
 . 



c
rT

g
 

10
 J

U
~

 
19
70
 

S
'IS

IL
M

I 
~A

-A
Tr

ot
i 

*c
kt

sr
: 

77
 

A
u

a
~

t
 19
71
 

- 
.
,
-

 -
-- 

--
--

 
m

ss
yr

rE
ur

 P
RO

GR
AM

ME
R 
CO

NT
RO

L 
m

.0
1

 
3&

. 
)
 

w
G

D
c
C

b
N

 
*E

h
B

' 
-- 

- 
--

 - 
- -

--
 --

 
--

- 
--

 
*
 

- 

O
C

b
tS

L
I)

 
IT

. 
L

O
U

II
. 

Y
IS

S
O

U
R

l 
*e

m
om

l 
P6
77
VO
L.
 
U:
 

P
ri

m
ar

y
 P

ro
gr

ru
m

ne
r.

 

o
r 

th
er

m
al

 
fo

r 
a 

no
rm

al
 m

is
si
on
. 

T
h

is
 r

e
la

y
 i

s
 

us
ed

 
fo

r 
E
S
 

th
e

 P
ri

m
ar

y
 o

i 
1, 

2,
 

3 
an

d 
4 

d
el

ay
ed

 t
im

e 

tl
lc

re
 w

il
l 

be
 a

 l
o

ss
 o

f 
R/
T 

ZM
 a

nd
 a

 l
o

~
v

 
o

f 
S

ub
fr

am
es

 1
, 

2
, 

3 
an

d
 4

 d
el

ay
ed

 t
i
n
e
 d

a
ta

. 

o
r 

te
rm

fn
al

 d
ue

 
cr

ew
 m

a
n

u
a
ll

y
 s

e
le

c
t 

th
e

 
to

 rn
rc

h
an

ic
al

 
d

es
ir

ed
 P

ro
g

ra
m

er
. 

(2
) 

In
 t

h
e

 e
v

en
t 

th
e

 f
a

il
u

re
s 

o
cc

ii
r 

d
u

ri
n

g
 a

n 
um

na
nn

ed
 

p
h

as
e,

 
cr

ew
 v

is
it

a
ti

o
n

 m
y

 
b

e 
pr

nc
 lu

d
ed

. 

a)
 

L
os

a 
of

 R
/T
 M

 d
at

a.
 

b(
1)
 

G
ro

un
d 

m
ri

tc
h

es
 t

o
 t
be

 
S

ec
on

da
ry

 P
ro

g
ra

m
er

, 
or
 

(2
) 

G
ro

un
d 
ca
n 

se
le

c
t 

Se
co

.1
da

.r 
(2

) 
G

ro
un

d 
re

q
u

es
ts

 t
h

a
t 

th
e

 
P

ro
p

n
m

e
r,

 
o

r 
cr

ew
 s

w
it

ch
 t

o
 t

h
e

 
d

es
ir

ed
 P

ro
gr

sm
m

er
. 

(3
) 

C
re

w
 c

an
 m

an
u

al
ly

 s
e

le
c

t 
th

e
 P
ri
ma
ry
 o

r 
S

ec
o

n
d

ar
y

 



sr
sr

ru
t 

S
U

R
IY

S
TE

M
: 

PR
O

C
R

A
W

ER
 C

O
N

TR
O

L 
w

c
~

~
/b

lw
E

?
k

l 
IT

. 
L

O
U

IS
. 

Y
IS

S
O

U
II

 

m
rb

1
1

1
3

 

a)
 F

A
IL

U
R

E
 k

O
O

E
 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
C

O
M

PO
N

EN
T 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

o
) 

SY
ST

EM
S 

PH
A

SE
 

F
A

IL
U

R
E

 C
A

U
SE

 
b)

 M
IS

SI
O

N
 

F
la

y
, 

L
at

ch
in

g
, 

a
) 

P
o

le
 C

 f
a

il
s

 
a

) 
L

os
e 

o
f 

T/
R

 
C

lo
ck

 f
ro
m 

th
e

 
P

ri
m

nr
y 

P
ro

~
a

m
m

e
r t

o
 t

h
e

 ,
 

S
e

le
c

t 
E
3
 

rf
o

e
t 

p
o

si
ti

o
n

. 
T

ap
e 

R
ec

o
rd

er
s.

 
C

sn
tr

o
l 

R
el

ay
 

#2
" 

b
)(

l)
 ~

m
p

n
u

y
 

1
0
0
s
 o
f 

su
bf

ra
m

e 

(a
-1

3
1

) 
on

 c
o

n
ta

ct
s 

du
e 

1
, 

2,
 

3 
nn

d 
4 

d
el

ay
ed

 
ti

m
e 

( 5
2-

79
70

3 
-6

1)
 

d
at

a.
 

(c
o

n
ti

r~
e

d
) 

(2
) 

G
ro

un
d 

ca
n

 s
e

le
c

t 
th

o
 

S
ec

on
da

ry
 F

ro
g

ra
m

cr
, 

o
t 

L 
a

) 
P

o
le

 D
 f

a
F

ls
 

M 
op

en
 i

n
 t

h
e

 
' 

S 
re

se
t 

p
o

si
ti

o
n

. 

(3
) 

C
re

w
 c

an
 m

an
u

al
ly

 s
e

le
c

t 
th

e
 P

ri
m

nr
y 

o
r 

S
ec

on
da

ry
 

Y
ro

f:
m

e
r.

 

a
) 

L
os

s 
o

f 
T

/R
 

h
t

e
 - 

P%
(-
) 

fr
om

 t
h

e
 P

ri
m

ar
y

 P
ro

gr
am

m
er

 
to

 t
h

e
 P

ri
m

e 
D

ri
ta

 T
ap

e 
R

cc
o

rd
er

 . 
b

) 
In

su
la

ti
n

g
 f

il
m

 
b

)(
l)

 T
em

po
ra

ry
 l

o
ss

 o
f 

au
b

f~
am

e 
on

 c
or

.t
ta

ct
s 

du
e 

1
 d

el
ay

ed
 t

im
e 

d
at

a.
 

L
 

a
) 

P
o

le
 E

 f
a

U
s

 
M 

op
en

 i
n 

th
e

 
S 

re
se

t 
p

o
si

ti
o

n
. 

(2
) 

G
ro

un
d 

C
M

 
se

le
c

t 
th

e
 

S
ec

on
da

ry
 P

ro
gr

am
m

er
, 

o
r 

(3
) 

C
re

v 
ca

n
 m

u
a

ll
y

 a
e

le
c

t 
th

e
 P

ri
m

ar
y

 o
r 

S
e

c
o

ri
w

 
P

ro
gr

am
m

er
. 

a
) 

L
O

B
E

 
o

f 
T

/R
 

D
st

a 
- P

S
F

(+
) 

fr
om

 t
h

e
 P

rl
m

ar
y

 P
ro

gr
sm

rm
er

 
to

 t
h

e
 P

ri
m

s 
D

at
e 

T
ap

e 
R

ec
or

de
r.

 

b
) 

In
su

la
ti

n
g

 f
il

m
 

b
)(

l)
 T

em
po

ra
ry

 l
o

ss
 o

f 
su

b
f'

n
m

e 
on

 c
o

n
ta

ct
s 

du
e 

1
 d

el
ay

ed
 t

im
e 

d
at

a.
 

(2
) 

G
ro

un
d 
ca
n 

se
le

c
t 

th
e

 
S

ec
o

n
d

ar
y

 P
ro

gr
am

m
er

, 
o

r 

I (3
) 

n
e

w
 c

nn
 m

u
a

ll
y

 s
e

le
c

t 
th

e
 P

ri
m

cr
y

 o
r 

S
ec

m
d

ar
y

 
- 

P
ro

g
ra

m
er

. 

C
R

EW
 

a)
 I

N
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a)
 

N
on

e 

a
) 

No
ne
 

b)
 
No
ne
 

!
.

 

I 
em

. 
3.

6.
6 

",
 

1 
(l

Q
C

O
.1

 
6

7
3

 
V

at
. 
n
 

U
O

D
lL

 
1

0
0

3
 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

a
) 

G
ro

un
d 

o
b

se
rv

es
 l

o
s

s
 o

f 
su

bf
ra

m
e 
1
, 

2,
 

3
 a

nd
 
4 

d
el

ay
ed

 
ti

w
e 

d
af

a 

b
)(

l)
 G

ro
ux

fd
 

m
rl

tc
h

es
 t

o
 t

h
e

 
S

ec
on

dn
ry

 P
ro

g
m

m
cr

, 
o

r 

(2
) 

G
ro

un
d 

re
q

u
co

ta
 t

h
n

t 
th

e
 

cr
ew

 e
v

it
c

h
 t

o
 t

h
e

 
d

es
ir

ed
 Y

ro
gr

ar
rm

er
. 

a
) 

G
ro

un
d 

o
b

se
rv

e8
 l

o
ss

 o
f 

ou
bf

ra
m

e 
1
 de

la
y

ed
 
ti

am
 

d
at

a.
 

b
)(

l)
 O
rc
un
d 

sw
it

ch
es

 t
o

 t
h

e
 

S
ec

ol
ld

sr
y 

P
ro

gr
an

m
er

, 
or
 

(2
) 

~
ro

u
n

d
 rd

qu
es

tm
 t

h
a

t 
th

e
 

cr
ev

 o
v

it
ch

 t
o

 t
h

e
 i

la
s*

 
P

ro
gr

am
m

er
. 

a
) 

G
ro

un
d 

o
b

se
rv

es
 l

o
s

s
 o

f 
ru

bf
ra

m
e 

1
 d

el
ay

ed
 t

fa
e

 
d

at
a.

 

. 
(2

) 
?r

ou
nd

 r
e

q
u

e
st

s 
th

a
t 

th
e

 
cr

ew
 s

w
it

ch
 t

o
 t

h
e

 d
rs

ir
a

 
P

ro
g

ra
m

er
. 

a
) 

TI
M

E
 T

O
 

A
B

O
R

T 
(Ii

R
S

) 
b)

 F
A

IL
U

R
E

 
C

A
TE

G
O

R
Y 



A c4 c.. .-r h 
P d e 6 P a P 

h h 

* 

d e P .a 
h cc 

B i i  A - 
U P 

H I  
CI h 
d a 



*~
L

II
C

S
 

IT
. 

L
O

U
IS

. 
M

IIS
O

UI
I 

t 
-0
o.
L 

10
03

 

a
) 

F
A

IL
U

R
E

 M
O

D
E 

C
O

U
PO

N
 E

N
T 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
C

R
EW

 

P
H

A
S

E
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

a
) 

SY
ST

EM
S 

C
R

O
LI

N
D

 
e)

 T
IM

E
 T

O
 

0
)

 IN
D

IC
A

TI
O

N
 

F
A

IL
U

R
E

 C
A

U
SE

 
e)

 I
N

D
IC

A
TI

O
N

 
A

B
O

R
T 

(H
R

S)
 

R
EC

O
M

M
EN

D
A

TI
O

N
S 

b)
 M

IS
SI

O
N

 
b)

 A
C

TI
O

N
 

b)
 A

C
TI

O
N

 
b)
 F

A
IL

U
R

E
 

C
A

TE
G

O
R

Y 
I$

-,
 

L
at

ch
&

, 
L
 

a
) 

h
la

 E
 r

a
il

8
 o

pe
n 

a)
 b

a
a

 o
f 
th
cs
 1

2.
8 
KB
 (
Wo
rd
 

a
) 

b
e

 
M 

a
) 

Q
ou

rd
 

o
b

e
n

e
s

 a
 b

a
a

 o
f 
al
l 

a
) 

B
/A

 
R

o
~

~
 

in
 t

h
e 

re
se

t 
It

a
te

) 
ir

am
 t

h
e 

F
ri

m
ar

y 
---

- 
S

d
lc

c
t 
X
S
 

S
 

p
o

si
ti

o
n

. 
I/

B
 

d
a
b

.' 
P

ro
gr

am
er

 t
o

 t
h

e 
I/

B
. 

lb
ls

 
C

on
tr

ol
 R

e
h

y
 

re
su

lt
s 

in
 a

 l
o

ss
 o

f 
al
l 

&
ai

re
d

 R
o

g
r

w
.

 
to

 t
he
 P

ri
rm

ry
 o

r 
S

tc
on

d
ar

y 
p

ro
g

a
zl

la
r.

 

in
 t

h
e 

re
a

ct
 

in
 s

u
b

fi
ab

as
 2

, 
3,

 
an

d 
4.

 
. 

to
 c

on
ta

n
in

at
io

n
. 

S
ec

oz
xi

sr
y 

E
Y

op
ar

m
cr

, 
or

 
(3

) 
C

re
v 

c
m

 n
m

u
n

ll
y 

a
el

o
ct

 
cr

av
 s

w
it

ch
 t

o
 t

h
e 

th
e 

P
ri

r2
u
-y

 o
r 

d
as

ir
ed

 R
og

rs
ll

m
r.

 
. 

S
c

c
o

~
lu

y
 ~
0

~
c

u
t

p
s

u
.
 





0.
TC

 
w

sr
 EM,- 

A
W

S
~

_
Z

~
Z

~
 

,
v
r
r
r
s
r
r
u
:
l
P
R
~
 

=O
L 

- 
-- 

~
e

~
~

~
~

~
~

-
-

 
--

--
 -
 - 

- -
- 

--
 -

-- 
.-
 

-- 
- 

- 
--

.-
- - -

 - 
. 

e
m

( 
3.

6.
U

 
. 

7
1

 
-- 

--
 --

--
 -
 --

--
 

IT
. 

L
O

U
IS

. 
*l

S
S

O
U

R
l 

.a,
@

., 
%

73
, 

vo
l. 

11
 

S
O

D
~

L
 

10
03

 

a
) 

F
A

IL
U

R
E

 M
O

D
E

 
F

A
IL

U
R

E
 E

F
F

E
C

T
 

*
 

C
R

E
W

 
b)

 M
O

S
T 

P
R

O
B

A
B

LE
 

0
) 

S
Y

S
TE

M
S

 
G

R
O

U
N

D
 

0
)
 T

IM
E

 T
O

 
o

) 
IN

D
IC

A
T

IO
N

 
F4

1'
"U

R
E

 C
A

U
S

E
 

b)
 M

IS
S

IO
N

 
n)

 I
N

D
IC

A
T

IO
N

 
A

B
O

R
T 

(H
R

S
) 

R
E

C
O

M
M

E
N

D
A

TI
O

N
S

 
b)

 A
C

TI
O

N
 

b)
 A

C
TI

O
N

 
b)
 F

 {I
L

U
R

E
 

C
A

TE
G

O
R

Y
 

a)
 h

l
e

 A
 o
r 

P
b

h
 E
 
a)
  

RO
C^

 
- G

SE
 U

E
~

 
o

m
.

 
a)
 N

on
e 

a)
 R

on
e 

a)
 N

/A
 

---
- 

or
 

h
l

e
 F

 f
a

il
e

 
op

en
 i

n
 t

h
e

 
re

sa
t 

or
 L

at
ch

 
p

o
rr

it
io

n
. 

b)
 

In
o

u
ln

ti
ag

 f
il

m
 

b)
 

B
on

e 
b)
 B

on
e 

b)
 B

or
n 

b)
 

II
Ib

 
e 

o
n

 c
u

n
tu

ct
a 

du
e 

to
 c

o
n

tn
n

in
at

ia
~

1
. 

a
)
 P

o
le

 B
 o

r 
P

ol
e 

C
 
a)

 L
o

s
s

 o
f 

M
g

it
a

l 
Ds
ta
 
(
t
)
 o
r 

a
) 
E

w
 

a)
 E
ol
v 

6
)
 #

/A
 

--
-*

 
o

r 
fi

le
 D

 f
a

il
s

 
D

ig
it

a
l 

S
yn

c 
(+

) 
or
 

~
g

i
t

s
l

 
op

en
 F

n 
th

o
 

Fi
eg

 
(+

) 
ci

rc
u

it
. 

re
sp

ec
ti

v
el

y
, 

re
se

t 
p

o
si

ti
o

n
. 

to
 t

h
e 

D
ig

it
a

l 
In

te
rf

ac
e 

fr
om

 
th

e
 P

rl
m

ry
 F

ro
p

an
sl

rr
. 

b)
 

In
n

u
la

ti
n

g
 f

il
m

 
b)
 

H
on

e.
 

m
e 

D
ig

it
a

l 
In

ta
rf

a
c

e
 

b)
 N

on
e 

b)
 I
lo
na
 

on
 c

o
n

ta
ct

o
 d

ue
 

is
 n

o
t 

us
ed

. 
b

) 
II

Ib
 

to
 c

o
n

W
n

a
ti

o
n

. 

a)
 P

ol
e 

B 
or
 

h
l

e
 C

 
a)

 L
os

e 
of

 
D

ig
it

a
l 

h
t

a
 (

+
) 

o
r 

a
)
 R

am
 

4
 

a)
 N

A
 

----
 

o
r 

F
bl

e 
D

 i
u

il
s

 
D

ig
it

a
l 

S
n

c
 (

*)
 o
r 

D
ig

it
a

l 
op

cn
 

in
 t

h
e 

R
e
g
 

(+
) 

c
lr

c
u

it
a

 r
co

p
ec

ti
v

el
y

, 
la

tc
h

 p
o

o
it

ic
n

. 
to

 G
-e 

M
fi

it
n

l 
In

te
rf

ac
e 

A
to

m
 

t
h
e
 

S
zc

on
da

ry
 P

ro
&

rc
um

r.
 

- 

b)
 

In
s\

~
L

n
ti

n
8

 fi
lm

 
b

) 
A

on
e.

 
Th

e 
D

ig
it

a
l 

In
te

rf
a

c
e

 
b)
 N

on
e 

b)
 R

a
u
 

on
 c

o
n

ta
ct

a 
du

n 
ie

 n
o

t 
us

ed
. 

b)
 
II
Ib
 

to
 c

m
ts

n
in

at
io

o
. 

a
) 

R
ee

et
 f

o
il

 o
r 

a)
 H

on
e.

 
53

11
s 

re
la

y
 e

a
rm

a
 n

o 
a)
 B

on
e 

a)
 N
on
e 

a)
 H

/A
 

c
-
-
0
 

L
at

ch
 c

o
il

 f
a

il
8

 
fu

n
ct

io
n

 d
u
r
i
n
g
 t

h
e

 m
ia

si
on

. 
op

en
. 

b)
 l
bn
e 

b)
 

D
ef

cc
ti

v
a 

w
ir

e 
O

I 
b)
 

E
lo

ne
. 

b)
 
lF

on
e 

te
rm

in
al

 d
u
e
 t

o
 

b)
 
IV

b
 

n
rt

ch
n

n
ic

al
 o
r 

th
er

rc
al

 e
tr

e
ss

. 
1

.
 

I 
' 

I 

.l
b

lS
L

3
 

I 

C
O

M
 P

O
N

 E
N

T 

!e
m

, 
~

a
tc

h
in

g
, 

F
ro

~
e

n
a

e
r 

S
a

le
c

t 
D

C
; 

C
o

n
tr

o
l 

R
ol

ay
 

k
"
 

(0
-1

3
4

) 
(5
2-
79
70
3-
61
) 

3.
6.

7 

a
l

e
 r

e
h

y
 i

s
 

u
a

d
 f

a
r 

LX
S 

n
u

la
c

ti
o

n
o

f 
th

e
 

F
'ri

m
uy

 
o

r 
S

ec
m

&
ry

 
X
X
 

P
ro

g
rn

n
m

r.
 

P
H

A
S

E
 

L M 8 L M 8
 L M 8 L
 

M 8 



ir
sr

ru
, 

I
m

T
A

T
m

 .-
- 

,u
sr

ys
re

H
, 

~
N

U
.S

.s
B

R
 

CO
N

TR
O

L 
M

C
D

O
fi
fM

E
k
d

. 
S

T
. 

L
O

U
IS

, 
*l

lS
O

U
*I

 

=
tb

,s
c

z
 

- 
-
7
 

.
-
-
-
-
-
-
 -

.
-

 
-
 

I 
01

 F
A

IL
U

R
E

 M
O

D
E 

I 
F

A
IL

U
R

E
 E

F
F

E
C

T
 

C
O

M
P

O
N

E
N

T
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

o
) 

SY
ST

EM
S 

F
A

lL
U

R
E

 C
A

U
SE

 
b)

 M
IS

S
IO

N
 

01
 I

N
D

IC
A

TI
O

N
 

*)
 I

N
D

IC
A

TI
O

N
 

br
 A

C
TI

O
N

 
b)

 A
C

TI
O

N
 

f 
1 

I 
-
 

;c
la

y,
 L

at
ch

in
g

, 
L

 
e

) 
R

es
et

 c
o

il
 

a
) 

G
ro

un
d 

ca
n

n
o

t 
se

le
c

t 
th

e
 

P
ro

gr
e=

3e
r 

M 
f%

~
L

e
 

op
en

. 
Pr
i.
 

P
g

n
r.

 
Se
le
ct
 

IX
S 

3
 

C
o

n
tr

o
l 

R
el

ay
 

b
) 

D
ef

ec
ti

v
e 

w
ir

e 
b

) 
N

on
e.

 
R

el
ay

 w
il
l 

b
c 

in
 t

h
e

 
fi
"
 (
a
-
1
3
5
)
 

o
r 

tc
rm

im
l 

d
u

e 
re

se
t 

p
o

o
it

io
n

 (
P

ri
. 

P
w

.)
 

( 
5

2
-7

9
7

0
3

-a
) 

to
 o

ec
h

ar
~

lc
al

 
a

t 
li

ft
-o

ff
 

en
d 

V
F
U

 
re

m
in

 

3.
6.

5 
o

r 
th

er
m

al
 

in
 t

h
ls

 p
o

o
lt

io
n

 f
o

r 
a 

e
tr

e
ss

. 
n

d
ll

e
l 

m
is

si
o

n
. 

b
) 

N
on

e 

I b
) 

N
on

e 

a
) 

N
on

e 
a

) 
L

o
ss

 o
f 

W
 d

a
ta

. 

T
h

is
 r

e
le

y
 i

s
 

u
se

d
 f

o
r 

LC
S 

se
le

c
ti

o
n

 o
f 

th
e

 
P

ri
n

a
ry

 o
r 

S
ec

o
n

d
ar

y
 P

CM
 

P
ro

g
ra

m
er

. 

a
) 

L
at

ch
 c

o
il

 f
a

il
s

 a
) 

In
 t

h
e

 c
v

cn
t 

o
f 

a 
fa

il
u

re
 

op
en

. 
w

hi
ch

 r
eq

u
ir

es
 s

w
it

ch
in

g
 t

o
 

th
e

 S
rc

. 
P

gm
r.

, 
if

 g
ro

im
d 

co
n;

n?
nd

n 
th

e
 s

w
it

ch
 t

h
e

re
 i

s
 

a 
3

.0
~

s o
f 

Se
c!

. 
P

g
n

r.
 

po
w

er
 

re
su

lt
in

g
 i

n
 a

 1
0
8
s 

o
f 

TM
. 

b
)(

l)
 G

ro
un

d 
re

q
u

es
ts

 t
h

a
t 

th
e

 
cr

ew
 n

ri
tc

h
 t
o
 t

h
e

 d
e

si
rt

d
 

b
) 

D
ef

ec
ti

v
e 

w
ir

e 
b

)(
l)

 C
re

w
 c

on
 m

an
u

al
ly

 s
e

le
c

t 
o

r 
t

e
r

n
i

d
 d

ue
 

d
eu

ir
ed

 P
en

r.
 

t
o

 m
rt

ch
rr

ni
ca

l 
o

r 
th

er
m

al
 

o
tr

eo
e!

 
(2

) 
In

 t
h

e
 e

v
en

t 
th

e
 f

a
il

u
re

s
 

o
cc

u
r 

d
u

ri
n

g
 a

n 
u

n
n

!n
n

n
d

 
ph

no
e,

 
cr

ew
 v

is
it

a
ti

o
n

 m
y
 

be
 p

re
cl

u
d

ed
. 

b
) 

N
on

e 

a
) 

P
o

le
 A

 u
~

e
d

 fo
r 

e
ff

e
c

t . 
a

) 
N

on
e 

a
) 

N
on

e 
a

) 
G

ro
un

d 
o

b
se

rv
es

 l
o

ss
 o

f 
ti
me
 

M
o

rm
a

ti
o

n
 o

n
 W

. 
l a

) 
L

os
s 

o
f 

TR
S 

D
nt

a 
(+

) 
p

ar
a-

 
m

et
er

 f
ro

m
 t

h
e

 E
le

ct
ro

n
ic

 

I 
T

lr
ne

r 
t

o
 t

h
e

 P
ri

. 
Pg

m
r.

 

L
 

It
i)

 
P

o
le

 B
 f

a
il

s
 

op
en

 i
n

 t
h

e
 

re
e

c
t 

p
o

ei
ti

o
n

. 

b
) 

N
on

e 

I b
)(

l)
 G

ro
un

d 
sw

it
ch

es
 t

o
 t

b
s

 
S

ec
. 

P
gm

r.
, 

o
r 

b
) 

In
su

le
ti

ri
g

 f
il

m
 

b
)(

l)
 T

em
po

ra
ry

 1
0
0
s o

f 
t

h
e

 
on

 c
o

n
ta

ct
s 

du
e 

in
fo

rm
~

ti
o

n
 o
n

 TM
 

d
n

ta
. 

t
o

 c
o

n
ta

m
lm

ti
o

n
 . 

(2
) 

G
ro

un
d 

c
a

n
 s

e
le

c
t 

th
e

 
S

ec
. 

P
gm

r.
 

. 
(2

) 
G

ro
un

d 
re

q
u

es
ts

 t
h

a
t 
cr
ew
 

sw
it

ch
 t

o
 t

h
e

 d
e

si
re

d
 



4 

o
r?

; 
-. 

r
r

s
~

r
w

t
 

m
e

m
I

O
N

 
I 

..a1
 

3e
6.
13
 

-c
\l

s*
: 

31
 A

ug
us

t 
19

71
 

Su
B

Sr
ST

ru
r 

PR
OC

m
R 

'O
NT
RO
L 

M
C

Q
O

A
IA

?
E

U
 

! 
S

T.
 

L
O

U
IS

, 
M

lS
S

O
U

m
l 

0
 

pg
'y

3 
IW

L
* 

11
 

~
t?

b
,I

C
D

 
lQ

0
lL

 
10

03
 

I
.

 
C

O
M

PO
N

EN
T 

ff
el

ay
, 

L
at

ch
in

g
, 

P
ro

g
ra

m
er

 
S

e
le

c
t 
E
S
 

T
h

is
 r

e
su

lt
s 

in
 a

 l
o

sa
 o

f 
CC
S 

re
se

t 
ti

m
e.

 

(2
) 

G
ro

un
d 

re
q

u
es

ts
 t

h
a
t 

th
e

 

(3
) 

C
re

w
 c

an
 m

an
u

al
ly

 s
e

le
c

t 
th

e
 P

ri
. 

o
r 

S
ec

. 
Pg

m
r. 

re
se

t 
p

o
ai

ti
o

n
. 

(2
) 

G
ro

un
d 

re
q

u
es

ts
 t

h
a

t 
th

e
 

cr
ev

 w
it

c
h

 t
o

 t
h

e
 d

es
ir

ed
 

(3
) 

C
re

w
 c

an
 m

an
ua

ll
y 

se
le

c
t 

th
e

 P
ri

. 
o

r 
S

ec
. 

Pg
m

r.
 

a
)
 

L
o

ss
 o

f 
lM

 d
at

a.
 

re
se

t 
p

o
si

ti
o

n
. 

(2
) 

G
ro

un
d 

re
q

u
es

ts
 t

h
a

t 
th

e 
cr

ew
 s

w
it

ch
 t

o
 t

h
e

 d
es

ir
ed

 
(3

) 
C

re
w

 c
an
 

m
an

u
al

ly
 s

e
le

c
t 

th
e

 P
ri

. 
o

r 
S

ec
. 

Pg
m

r. 

M
'S

S'
O

N
 

PH
A

SE
 

L
 

M S
 

a)
 F

A
IL

U
R

E
 M

O
D

E 
b)
 M

O
ST

 P
R

O
B

A
B

LE
 

F
A

lL
U

kE
 C

A
U

SE
 

a
) 

P
o

le
 C

 f
n

ll
s

 
op

en
 

in
 t

h
e

 
re

se
t 

p
o

si
ti

o
n

. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
O

) 
SY

ST
EM

S 
b)

 M
IS

SI
O

N
 

,
 

a
) 

L
o

ss
 o

f 
th

e
 R

eq
ue

st
 T
R 

p
ar

am
et

er
 f

ro
m

 t
h

e
 P

ri
. 

Pg
m

r.
 

t
o

 t
h

e
 E

le
ct

ro
n

ic
 T

im
er

. 

C
R

EW
 

O
) 

IN
 )I

C
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a
) 

N
on

e 

G
R

O
U

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

a
) 

G
ro

un
d 

0
b

B
e

~
e

~
 

lo
s

s
 o

f 
DC
S 

re
se

t 
.t

im
e.

 
(~

5
0

3
) 

0
) 

TI
M

E
 T

O
 

A
B

O
R

T 
(H

R
S)

 
b)

 F
A

IL
U

d
E

 
C

A
TE

G
O

R
Y 

a
) 

N
/A

 

R
EC

O
M

M
EN

D
A

TI
O

N
S 

---
 



rr
 rr

rv
l,-

*T
m

 

su
 w

rr
r t

u
t .

-E
Z

w
R

 
CO

K
'm

O
L 

m
c

n
o

N
w

d
E

g
6

 
S

T
. 

L
O

U
IS

. 
Y

l¶
¶

O
U

II
l 

e
w
e
 

3.
6.
1L
 

.#
C

O
.V

 
-
 P673

 V
OL
. 

XI
 



0
4

1
1

 
10
 

Ju
ly

 1
97

0 
IY

S
T

C
M

, 
3x-

AT
IO

N 
i. 

I 
3
1
 A

un
ua

t 
19
71
 

$
v

sr
rr

rr
u

~
 

CO
N

'IT
4O

L 
~

C
~

~
~

b
E

L
L

 
. 
A
,
 

=
rb

l%
c

J
 

C
O

M
PO

N
EN

T 

R
el

ay
, 

L
at

ch
in

g
, 

"P
m

g
ro

w
er

 
S

e
le

c
t 
X
S
 

C
o

n
tr

o
l 

R
el

ay
 

P
7"

 
(0

-3
36

) 
( 5

2-
79

70
3 
-6
1)
 

3.
6-

9 

T
h

is
 r
el
ay
 
is

 
u

~
e

d
 fo

r 
DC
S 

se
le

c
ti

o
n

 o
f 

th
e

 
P

r!
m

ry
 

o
r 

S
ec

o
n

d
ar

y
 P

CM
 

P
ro

gr
am

m
er

 

M
IS

S
'O

N
 

PH
A

SE
 

L M 3
 L
 

M S
 

ST
. 

L
O
U
I
S
,
 Y
I
l
S
3
U
l
l
 

0
 

%
73

 
V

O
l. 

fI
 

m
0

o
e

~
 

10
03
 

01
 F

A
IL

U
R

E
 M

O
D

E
 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

F
A

IL
U

R
E

 C
A

U
SE

 

a
) 

R
es

et
 c

o
il

 f
a

il
s

 
op

en
. 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
a

) 
SY

ST
EM

S 
b)

 M
IS

SI
O

N
 

a)
 

C
m

un
d 

c
m

o
t

 s
e

le
c

t 
th

e
 

P
ri

. 
P

p
r

. 

C
R

EW
 

01
 IH

D
IC

A
TI

O
N

 
b)

 A
C

TI
O

N
 

a
) 

N
on

e 

b
) 

D
ef

ec
ti

v
e 

w
ir

e 
o

r 
te

rm
in

al
 d

ue
 

t
o

 m
cc

ha
ni

cn
l 

o
r 

th
e&

 
st

re
ss

. 

a
) 

L
at

ch
 c

o
il

 f
a

ll
s

 
op

en
. 

b
) 

D
ef

ec
ti

v
e 

w
i

n
 

o
r

 t
er

m
in

al
 d

u
e 

t
o

 m
tc

h
an

ic
al

 o
r

 
t

h
e

m
i

 s
t

~
~

s
s

.
 

b)
 

in
 t

h
in

 p
o

si
ti

o
n

 f
o

r 
a 

. 
n

d
n

n
l

 m
is

ni
on

. 

a
) 

co
uu

na
nd

s 
th

e
 o

w
it

ch
 t

h
e

re
 i

s
 

a 
lo

o
s 

of
 

th
e

 f
o

ll
o

w
in

g
 

o 
Mn
: 

n,.
. 

.*'
, ,
 17

, 
n8

, 
n9
 

p
ar

am
et

er
a 
: 

a
n

d
n

l
~

,
.

 .. 
o 

PS
C 

S
y

r~
c 
dr
d 

1
 f

o
r 

o'
 

TX
S 

CL
K

 
(+

) 
fr

om
 E

le
ct

ro
n

1
 

S
ub

fI
W

ne
b 

2
, 

3 
an

d 
4,

 
T

im
er

 t
o

 S
cc

. 
P

p
r

. 
0
 
PS
C 

S
yn

c 
W

or
d 

2 
fo

r 
o 

H/
L 

Ib
ta

 b
k

it
ch

 f
ro

m
 I

/B
 

S
ub

fr
am

es
 2

, 
3 

an
d 

4.
 

to
 t

h
e

 C
P

C
. 

P
p

r
. 

o 
24

 b
it

 p
a

ra
ll

e
l 

ti
n

t 
w

or
d 

o 
P

X
 S

yn
c 

#
1
 f

ro
m

 t
h

e
 I

/E
 

an
d 

th
e

 f
in

e
 &

 
co

ar
se

 
t

o
 t

h
e

 S
ce

. 
P

p
p

r.
 

o 
P

X
 S

y
n

c8
2

 f
r

w
 t

h
e

 I
/B

 
to

 t
h

e
 S

cc
. 
P
p
.
 

o 
Tl

7S
 

d
a

ta
 f

ro
m

 S
ec

. 
Pg

m
r 

to
 

th
e

 I
/D

. 
T

he
se

 
lo

ss
e

s 
re

su
lt

 i
n

 a
 i

o
ss

 
o

f 
th

e 
fo

ll
o

v
in

g
: 

o
 

T
in

e 
in

fo
rr

m
ti

o
n

 
o 

E.
IF

C 
n5

, 
n6

, 
n7

, 
n8
, 

n9
, 

an
d 
n1
0 

d
n

ta
. 

o 
PS

C
 

S
yn

c 
W

or
d 

1
 f

o
r 

S
ub

fr
am

es
 

2
, 

3 
an

d 
4. 

o 
PS

C 
S

yn
c 

W
or

d 
2 

fo
r 

S
u

b
fr

m
cs

 2
 

3 
an

d 
4.

 
o 

24
 b

it
 p

a
rn

il
e

l 
ti

m
e 

w
or

d 
k 

th
e 

fi
n

e
 &

 c
ca

rs
e 

ti
m

e 
i 

su
bf

rn
m

es
 
2,

 
3,

 
&

 4
. 

b
)(

l 
th

e
 d

es
ir

ed
 P

w
.

 

(2
) 

In
 t

h
e

 e
v

en
t 

th
e

 f
a

il
u

rt
e

 
o

cc
u

r 
d

u
ri

n
g

 a
n

 u
nm

an
ne

d 
p

h
as

e,
 

cr
ev

 v
is

it
a

ti
o

n
 

m
y
 b

e 
p

re
cl

u
d

ed
. 

G
R

O
U

N
D

 
*)

 IN
D

IC
A

TI
O

N
 

b)
 A

C
TI

O
N

 

a
) 

N
on

e 
- 

a)
 T

IM
E

 1
0
 

A
B

O
R

T 
(H

R
S)

 
b)

 F
A

IL
U

R
E

 
C

A
TE

G
O

R
Y 

a
) 

N/
A 

R
EC

O
M

M
EN

D
A

TI
O

N
S 

-..-
 



I 1 I 

. 
LO
 

JU
IY

 
lf

lo
 

sv
sr

tw
t 
-ION 

I 
'4

- 
$6

.1
6 

N
P

&
T

Q
Q

'~
>

W
h

Y
1

L
 

.c
\l
S

r:
 

31
 A

w
s

t
 l
Sn
l 

w
ar

rs
rc

ut
 

P
R

m
P

m
R

 C
O

N
TR

O
L 

sn
r0

.v
 

F6
73

 Y
Ol
* 

X
I 

IT
. 

L
O

U
IS

. 
Y

I?
S

O
U

Il
 

.r
.,$

c3
 

I 
M
O
O
I
L
 

lW
3 

PS
C 

S
yn

c 
W

or
d 

2
 f

o
r 

S
ub

fr
am

es
 

(3
 ) 

C
re

v 
ca

n
 ~

n
u

s
3

1
y

 se
le

c
t 

th
e

 P
ri

. 
o

r 
S

ec
. 
Pg
mr
. 

I/D
 

to
 t

h
e

 P
ri

. 
Pe
pr
. 

T
h
is
 

re
se

t 
p

s
it

io
n

. 
re

o
u

lt
s 

In
 a

 l
o

u
s 

o
f 
PS
C 

(2
) 

ar
o
u
n
d
 r

eq
u

es
ts

 t
h

a
t 

th
e

 
cr

cw
 s

w
lt

ch
 t

o
 t

h
e

 d
es

ir
ed

 
(3

) 
Cr
ew
 c

an
 m

~
n

u
a

J
ly

 se
le

c
t 

th
e

 P
rl

. 
o

r 
S

cc
. 
Pg
mr
. 

MF
C 
n5
, 

n6
, 
n7
, 

n8
, 

n9
 a

nd
 

in
 a

 l
o

ss
 o

f 
th

e
 M

FT
 
n5
, 

n6
, 

n7
, 

n8
, 

n9
 a

nd
 R

LO
 d

rt
ta

. 

(2
) 
Gr
ou
nd
 r

eq
u

es
ts

 t
h

a
t 

tb
e

 
c

ie
v

 a
w

lt
ch

 t
o

 t
h

e
 d

es
ir

ed
 

(3
) 

C
re

v 
ca

n
 m
an
ua
ll
y 

se
le

c
t 

th
e

 P
rl

. 
o

r 
S

ec
. 
Pg
mr
. 





D
,,, 

1
0

 J
JU

W
 19

73
 

sv
sr

r~
t 

~
Q

Z
W

A
T

I
~

 
rr

o
. 
A
 

. 
.c

\I
s~

: 
-- 

I
I

~
I

 
su

sr
vs

rr
u~

 
IW

c
D

o
m

'm
E

u
 

S
T.

 
L

O
U

IS
. 

Y
II

%
O

U
R

I 

0
 
A

,
 

lX
 

I 

.C
b

#
lC

D
 

1
(0

0
1
L

 
10
03
 

C
O

M
P

O
N

 E
H

T
 

tb
c

m
1

l 
st

re
ss

. 
in

 t
h

is
 p

o
o

it
io

n
 f

o
r 

a 
no

m
in

al
 m

is
si

o
n

. 

th
e

 f
oU

ou
jn

S
: 

th
e

 S
cc

. 
P

gn
v,

, 
if

 g
ro

un
d 

se
le

c
ti

o
n

 o
f 

th
e

 
co

m
m

m
do

 t
h

e
 w

lt
c

h
 t

h
e

re
 i

s
 

o 
A
U
 
di
gi
ta
l 

(c
o

ar
se

 t
in

e
 

a 
lo

a
a

 o
f 

th
e

 f
o

ll
o

w
in

g
 

in
 S

ub
fr

em
ea

 2
, 

3,
 4

 a
nd
 

S
ec

on
dt

lr
y 

PC
M

 
p
am

m
t-

te
re

: 
b

il
e

v
e

la
) 

d
at

a 
h
p
m
 
th

e
 

I/B
 

an
d 

M
zl

ti
p

le
x

er
a 
. 

o 
D

ig
it

a
l 

In
se

rt
 f
ro
m 

th
e

 
I/

D
 t

o
 t

h
e

 S
ec

. 
P
m
.
 

o
 

Iz
h

e
 T
lm
e 

In
se

rt
 f

ro
m

 t
h

e
 

I/
B

 t
o

 t
h

c
 S

ec
. 
P
m
.
 

o 
PS
C 

S
yn

c 
#3

 f
rc
m 

th
e

 I
/B

 
to

 t
h

e
 S

cc
. 
P
p
.
 

o
 
R
/
T
 T
M 

H
ar

d
li

n
e 

T
he

oe
 l

o
ss

e
s 

re
su

lt
 i

n
 a

 l
o

s
s

 
of

 t
h

e
 P

ol
lo

vF
ng

: 

o 
A

ll
 d

ig
tt

a
l 

(c
o

ar
se

 t
im

e 
in

 S
it

b
fm

e
s 

2,
 

3,
 

4 
an

d
 

b
il

e
v

e
ls

) 
d

at
a 

fr
a

n
 t

h
e

 
I/

B
 

an
d

 ?
Iu

lt
ip

le
x

er
a.

 
o 

F
in

e 
T

im
e 

in
 S

ub
fr

am
ea

 2
, 

cr
ew
 s

v
it

ch
 t

o
 th

e
 d

es
ir

ed
 

b
e 

p
re

cl
u

d
ed

. 



3
Y

3
T

E
U

t 
I

N
~

B
1

O
N

 
s

u
a

s
r~

rt
u

~
 

B
.Q

2
m

 
CO

N7
7)

O
P 

&
9C

Q
O

N
G

II
IE

L
L

 
S

T
. 

L
O

U
IS

. 
Y

II
S

C
U

II
 

-
 

-
-

 

s)
 

P
o

le
 A

 u
se

d 
fo

r 
G

SE
 o

n
ly

 - 
No

 
e

ff
e

c
t . 

n)
 

P
o

le
 D

 f
a

il
s

 
op

en
 i

n
 t

h
e

 
re

se
t 

p
o

si
ti

o
n

. 

ZR
EW

 
o

)
 IN

D
IC

A
TI

O
td

 
b)

 A
C

TI
O

N
 

0
)

 F
A

IL
U

R
E

 M
O

D
E 

b)
 M

O
ST

 P
R

O
B

A
B

LE
 

F
A

IL
U

R
E

 C
A

U
SE

 

b
) 

In
su

la
ti

n
g

 f
F

lm
 

on
 c

o
n

ta
ct

s 
du

e 
to

 c
o

n
ta

m
in

at
io

n
 

F
A

IL
U

R
E

 E
F

F
E

C
T

 
0

)
 S

YS
TE

M
S 

b)
 M

IS
SI

O
U

 

I)
 

P
o

le
 E

 f
a

ll
s

 
op

en
 i

n
 t

h
e

 
re

e
e

t 
p

s
it

io
n

. 

-
-
 

a
) 

N
on

e 

1 

a
) 

L
o

ss
 o

f 
th

e
 D

ig
ik

al
 I

n
se

rt
 

p
ar

am
et

er
 f

ro
s

 t
h

e
 I

/B
 

to
 

th
e

 P
ri

. 
Pg
mr
. 

T
h

is
 r

e
su

lt
s 

in
 a

 l
o

s
s

 o
f 
al
l 

d
ig

it
a

l 
,, 

(c
o

ar
se

 t
h

e
 i

n
 S

ub
fr

nm
es

 2
, 

3,
 

4 
an

d 
b

ll
e

v
c

ln
) 

d
at

a 
fr

om
 

th
e

 I
/B

 
an

d
 I

lu
lt

ip
lc

x
er

s.
 

a
) 

N
on

e 

,)
(I

) 
T

es
p

o
ra

ry
 l

o
n

s 
o

f 
d

n
ta

. 
b

) 
N

on
e 

I 
(2

) 
G

ro
un

d 
ca

n 
sc

le
c

t 
th

e
 

S
ec

 . P
&

m
. 

I 
I (3

) 
C

re
w

 
c
a
n
 m

n
n
u
n
lly

 s
e

le
c

t 
th

e
 f

ii
. 

o
r 

S
cc

. 
P

gm
r. 

I 
a

) 
L

os
s 

o
f 

th
e

 F
in

e 
T

im
e 

In
se

rt
 

p
ar

n
m

ct
er

 
fr

om
 t

h
e

 I
/B
 t

o
. 

th
e

 P
ri

. 
P

gm
r.

 
T

h
is

 r
e

su
lt

s 
in

 a
 l

o
se

 o
f 

F
in

e 
T

im
e 

in
 

S
ub

fr
am

es
 2

, 
3 

an
d 

4.
 

(3
) 

C
re

w
 
ca
n 

m
u

a
ll

y
 s

e
le

c
t 

th
e

 P
si
. 

o
r 

S
ec

. 
P

g
w

. 

l 

a
) 

N
on

e 

b
) 

In
su

la
ti

n
g

 f
il

m
 

on
 

co
n

ta
ct

s 
du

e 
to

 c
o

n
ta

m
in

at
io

n
 b

)(
l)

 T
em

po
ra

ry
 l

o
ss

 o
f 

d
at

a.
 

(2
) 

G
ro

un
d 

ca
n 

se
le

c
t 

th
e

 
S

ec
. 
Pg
mr
. 

n)
 

P
o

le
 B
 o

r 
P

o
le

 C
 

fa
il

a
 o

pe
n 

in
 

th
e 

re
se

t 
. 

p
o

si
ti

o
n

. 

b
) 

N
on

e 
b

) 
In

au
ln

ti
n

g
 f

il
m

 
on

 c
o

n
ta

c
ts

 d
ue

 
to

 c
o

n
ta

m
in

at
io

n
. 

G
R

O
Ll

N
D

 
a)

 I
N

D
IC

A
TI

O
N

 
b)
 A

C
TI

O
N

 

a
) 

L
os

s 
o

f 
R/
T 

'IM
 n

ar
d

li
n

e 
w

hi
ch

 
la

 f
o

r 
gr

ou
nd

 t
e

s
t 

o
n

ly
. 

b
) 

Y
on

e 

a
) 

N
on

e 
. 

a)
 

N
on

e 

a
) 

G
ro

un
d 

o
b

se
rv

es
 l

o
ea

 o
f 
al
l 

d
ig

it
a

l 
(c

o
a

rs
e

 t
im

e 
in

 
S

ub
fr

am
es

 2
, 

3,
 

4 
an

d 
b

il
e

v
e

ls
) 

d
n

ta
 f

ro
m

 t
h

e
 I

/B
 

an
d

 M
u

lt
ip

le
x

er
s.

 

b
)(

l)
 G

ro
un

d 
sw

it
ch

es
 t

o
 t

h
e

 
S

ec
. 

Pg
m

r.
, 

o
r 

(2
) 

G
ro

un
d 

re
q

u
es

ts
 t

h
rt

 t
h

e
 

cr
ew

 s
v

lt
c

h
 t

o
 t

h
e

 
d

es
ir

ed
 P
g
m
.
 

a
) 

G
ro

un
d 

o
b

se
rv

es
 a

'l
o

s
s

 o
f 

F
in

e 
T

im
e 

in
 S

ub
fr

am
es

 2
, 

'3
 a

nd
 4

. 

b
)(

l)
 G

ro
un

d 
sw

it
ch

es
 t

o
 t

h
e

 
S

ec
. 

Pg
m

r.,
 

o
r 

(2
) 

G
ro

un
d 

re
q

u
es

ts
 t

h
a

t 
th

e
 

cr
ew

 s
v

lt
c

h
 t

o
 t

h
e

 d
es

ir
ed

 
p

m
.

 

, 
. 

8
)
 

N
on

e 

b
) 

N
on

e 





, 
10
 J

ur
Y

 
19
70
 

SY
ST

EM
I 

I
N

S
~

M
!A

T
I

O
N

 
C

M
C

 
. 

3.
6.

U
 

.,,
I,r

=
 

1
1
 A

w
s

t
 1

9
7
1
 

S
V

B
IIS

TE
M

~ 
z

v
-

R
 

CO
NT

RO
L 

IB
a
C

D
O

C
F
d
M

d
E

U
 

n
e

~
e

o
t 

F6
73
 

V
ol

. 
]r
 

S
T.

 
L

O
U

Il
. 

M
I1

IO
L

II
 

-c
v

,1
c

')
 

.O
D

IL
 
.
A
-
 

C
O
M
P
O
N
E
N
T
 

to
 m

ec
h

n
n

ic
n

l 
o

r 
t

h
e

m
1

 

d
el

ey
ed

 t
im
e 

d
at

a.
 

cr
ew

 s
v

it
c

h
 t

o
 t

h
e

 d
es
ir
ed
 

re
st

o
re

s 
lo

s
t 

d
a

ta
. 

(3
) 

If
 f

a
il

u
re

 o
cc

u
rs

 d
u

ri
rg

 
an

 u
nm

nn
ne

d 
y

h
n

o
e,

 
g

ro
u

n
d

 
ca

n
n

o
t 

rc
st

o
re

 
lo

s
t 

d
a

ta
. 

t
o

 w
n

ta
m

in
a-

 
L

ev
el

 N
ux

es
. 

(2
) 

C
re

w
 

ca
n

 m
nn

11
al

al
l"

 s
e

le
c

t 
th

e
 d

e
si

re
d

 P
gm

. 
(3

) 
I

f
 f

a
il

u
re

 o
c

c
u

rs
 d

u
ri

n
g

 
a
n
 u

a
a

n
n

c
d

 p
h

as
e,

 
g

ro
u

n
d

 
ca

n
n

o
t 

re
c

to
re

 l
o

s
t 

p
n

ra
- 



I 

..,, 
1

0
 J

ul
jr

 
19

70
 

5
r 
,r

aw
, 

IN
Sm

n?
N

T
A

l'
IO

N
 

*r
o

e 
3

.6
-2

2
 

. 
31

 A
u

~
d

st
 19
71
 

Z
W

Z
W

 CO
NT
RO
L 

M
C

~
~

;
P

M
~

B
T

E
L

~
 

, 
ar

.o
.r

 
3

.
3

 
I1
 

=*
3 

R
E

C
t3

M
M

E
N

D
A

Tl
O

N
I 

---
 --- . 

. 

$
7

. 
L

O
U

IS
. 
u
 S

S
O

U
R

I 

.t
'v

t1
1

5
 

C
R

O
Ll

N
D

 
o:

 
IN

D
IC

A
T

IO
N

 
I 

01
 IN

D
IC

A
TI

O
N

 
bi

 A
C

TI
O

N
 

I 
b)

 A
C

TI
O

N
 

a
) 

G
x.

ou
nJ

 
o

tr
rr

v
ev

 a
 l

o
a

s 
o

f 
sy

n
ch

ro
n

lz
n

tt
o

n
 o

f 
al
l 
I/
B 

an
d 

Id
if

it
ip

ic
xe

r 
d

at
a.

 

b)
 

~
ro

u
n

a
 re

q
u

e
~

ts
 th

a
t 

th
e

 c
re

w
 

on
 c

o:
:t

ac
t3

 
du

e 
sw

lt
ch

 t
o

 t
h

e
 d

es
ir

ed
 P

gn
r.

 

(2
) 

C
re

w
 c

c-
I 

m
n

li
m

ll
y

 
u

cl
ec

t 
th

e
 d

c
ri

rc
d

 I
w

r.
 

T
h

ie
 

1
~

6
to

re
3

 lo
st

 d
at

a.
 

(3
) 

If
 

fa
il

u
n

: 
o

cc
u

rs
 d

u
ri

n
g

 
an

 u
nl

ju
nn

~
d p

h
u

oc
, 

gr
ot

tn
d 

ca
n

n
o

t 
re

st
o

re
 l

o
u

t 
p
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d
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h
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 c
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